Il 



^7ll^*j ^2002-0076049 

(19) cflt:V^^^^%^(KR) 
(12) ^7ll^^^:a.(A) 

(51) „ Int. Cl. 7 (11) -§-7ll«is ^2002-0076049 

H04J 11/00 (43) ^7fl^;^l- 2002\il0-l09<a 



(21) #€^5: 10-2001-0016019 

(22) t-^^^V 2001^303^127^ 



(71) t-^^ (^)«eilAl>.E|]3*S^l 

^d'^A] ^xfl^S- 16-6 ^^l^'g 2# 

(72) ^"^^^l- 

^ 7l ^Al ^.g-^^n] :S.asa = ■3405 - 304 
^1 *s^^7>si-^7>e^-o>4H126-304 
^^t-^l 7<}-^^^-S-3*23-49 
;g 7l A] ^^^<g ^:S.955_ 54- 1 102^ 

^ 71 E-^€ ^1 €^^<g f-^^ ^ n>^*Alo>jq.H316- 1306^ 

(74)tl]5ltl 

■y^i-^^ : $1-8- 



-& ^'^^s) 3^31 ^jq-^ cf^(OFDM: Orthogonal Frequency Division Multiplexing) *|J-^ -^li^ofl o. 



- 1 - 



^7lis.*| s.2002-0076049 



^^'^'S- 2j5L ^s^^ cff^ f-AlA]i!i^ofl ^o]x\^ <a^£lfe ^il i^lolEi-i-^ b:]£._^^^ ^a^sH ^'^ 

^S\^^■ o]^S]^^^ olE^a^H^iZ]-, ^7] -yEle^Mj^ AlJ:^ ^^^3L, ^7) »^ 

^ ^Eflfi] i^lolEi*^ zi-z]- D)Ei 7il^°v^ -f-^sj-Tfl tV4sH ^ll'a-^ii-^'ll^l-s. ^4 

n^}^ -a-71 A^a.-AM CflolEll- 2]-2]-ol ^^U._5ll^^ ^1^^ ^^^S. ^^^-71 

^H^-i-Bl<^lAl -i-^tl- ^e1°il ^€-s}ai, ^7l ^ai# ^eI<H) a^ a.-^fl^ CflolEll-# 3)3 

cj) ^^Hll- 7H^ A-]a.-^fl^ cflojEli-^ -a^lsV^'i ^^si-s.^ ^ei7lsi-, >a-7) 'a@i7)ollAi -t-^Sl^ Aia. 

-^^ iH-S- iH-SBo] tife ^-S-AlJlS. ^'S'^Vul. OlSq. ^Alofl >S-7l Aig«7loflAl #^5|^ I^)ol 

5.=^o] sife -^-^VAi^ ^ ^>5j. i2.=/jioiia)' s>om^ ^.s- .tiji* si^ioi^ ^?i-f-^ situs, ^"^^i-^ 
^v^m-» i^^* ^t^. 



^EleJiS, Aia._^l|^ ^^,^4, jq^tfl ig^ ;^^Hl 

£ l-ar *efl 7l^oj| n^-^ 2)51 ^i^'?- Cf^ Al>:^ ^2:* SA]^ ^-^^ 

S. 2^ -g- ^'^S) ^A]olH]AiSj 71^* ^^*>fe 3)51 ^S^^ A]^^ S.Al^ ^-^^ 

£ 3-8: -g- ^^3^ Reed-Solomon ^"3^ ^-8-^ tflol^ ::jL^^^Al^ £^ 

H 4fe ■& ^'as] -a 'a^l<4«>Il tq-^ Reed-Solomon S'^-g- 2)-§-t!- ^la^^h^ -y^* -ilElel^SBl-fe 

£ 5^ -a ^Ajoiloi] al-^ BPSK ^-g-^ ^IS^s^^ ^ A|o._pil)^ ufl-g ^ 

£ 6-8: -g- ^"^S) <a ^Al<siH trj-s QpsK «j-A]^ 3j^t>- cff- wj-A) ^ A^o,-;^!]^ ^ 

£ 7-8: -g- ^^2) <a -^AHloi) iq.^ 16QAM 1}-^* ^-g-t!- ^l^l^J^^ Sr^ cff- 'g-^i] ^2: 5 Ai u.-jill^ 
^2:1- 5. A] ^ S.^ 

H 8-a- * <Q ^AjojloU a}.^ 64QAM ^-^^ ^SL^s^^ c}-^ wj-A] ^2: ^ Al«.-is||^ afl^ 

^2:«S.A)^£^ 

£ 9^ -g- ^'331 ;*lll'aAloflofl Ai U._>i|l^ T^2:l- £Ait!- 
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2. 10-8: -B- "S^S] ;Ml2^Alofl<H| v^^ «}-47l ^2:1- HAl^ 3E.^ 

H 12a-12bfe -g- -a ^>«>H*« >H «.-^fl^ «'3-7l tE^ 

£. 13-8- ^-gfil «a ^AH<fl '^lu -^B^ ^^7] vfl^ ^A^^ £^ 

£ 15^ £ 14S1 ^<ll7l ^2:<Hl>«.i ^jl^ ^€^711- ^± PAPR >H ^-^71 ^2:1- SA]^ 

£ 16-8- 5. 15S1 PAPR -ae! >Ha.->B^ ^Al7l ^2:«>1| '^-td?] ^2:# Sa]^ £^ 

£ 17-8- -g- <a ^A]ai)ofl r4^ cfolB^AlEl Sa]'^ 

^'^21 ^jq-^ cl-^(OFDM: Orthogonal Frequency Division Multiplexing) Al>i%|ofl j;j o. 
S.Ai, ^«) ^jq.*^ A>^ 3L#-i: 'f'7l-Al7l7l 3)51 ^i^-^ cf-f' »g-A] .f-AlAl>i^ ^ ;5Jolc1.. 

-B" -f-ti ^^<H|Ai ul#cl)olEi ^^oil ^^^v «j-Ai c.^ A>-g-5l ji 3j57^ai.>. « ^ cff-aj-^XOFDM: Ortho 
gonal Frequency Division Multiplexing) ^^3^(Multi-Carrier)# '"•l-8-S|-<^ '^ilc'lEl-i- 'S-ij^S. 
Ai, <a^El^ 4l^(Symbol)<a* «^1^€:*H °1* ^^-i: ^S. ai^A^^ c^^^o^ :¥-^«g^3^(Sub-Carrie. 

r, Sub-Channel)S ^2i*><^ ^^*|-^ cff' Si-'g^^ ^2:(MCM : Multi Carrier Modulation) 'S'^S] '^^o]^: 



o]9^:^^ cff- ^4^^ ^2: ^-S-Sf^ ^l^^-8r 1950'dcfl ^wV^-g- HF radio<Hl ^-g- ^■%r^9X^xi\^ cj-^o^ 

51«>fe ■¥-*4'iq-# 'S^^'^l^'lfe ^S^^ tj-f- ifj-^^ 1970»dtflJfEl ^^l«>7l Al3|-«>55l cl-f- H}.4.5il.:^o) 

^^ol ^o]^^^]<^^7] i.fll-<Hl Al>i^ aj^oil ^^17]- giSilcf. iQTl-d Weinstein ^o] a^ 

7l cf^ «8-^^ ^^V-g-S)-^ DFT(Discrete Fourier Transform)* <^]-%-n<^ Sl^^^S ^ 

el7> 7>^^^ ^3^^ cf^ »S-^oi) cfl^ 7l#7Mol ^^^4. iLJ:^?V(guard in 

terval)^ aJ-^ji} cyclic prefix ^J:^^ ^SJ fj-^o] "tt^^l^^^i cff-^S ^ ^-tKdelay spread)*!) cfl^ Aj^ 

^52] -^^^2^ <a«J:^ ^iA]7l7|l SlSiCf. HEflAl, o]Bi ^IH^SI-^ Cf^ yJ-A^ 7l#^ ^ iLt^^ ^^^(D\ 

gital Audio Broadcasting: DAB)^ -^a] ^tIb) -f-AloJ-C Wireless Local Area Network: WLAN) 

-f-Al al-i-71 a.S.(Wire!ess Asynchronous Transfer Mode: WATM) ^^]% ^'t 7]^<^ 
^■%■^o]^]^ Sicf. ^, Sl-=^<Ha^oi ^^£(Complexity)S. ^l^H ^^^7} Ji# ^e^ofl 

^«:(Fast Fourier Transform: FFT)4 ^ "el'Hl ^€-(Inverse Fast Fourier Transform: IFFT)^ S.^^ 

^S. 7]^o] ^^^0.^4^ 7l.^g|j ^cf. AJ.7] ajja ^j^^ ^« cff- HJ-^-gr f^efls] ^3^^ ^§ 

cf^CFDM: Frequency Division Multiplexing) «ol-^4 «l*5l-i4 -f-^^i^S- ^^4^71)2) ■?-MV^3xl-:<i2) ^5IAj(Orthog 
onality)^ -B-^lsH ^'S^^^S.'Ml Jl# t^]o]^:\ ^^a] ^^o^ j^^^ ^ 7^0^. ^3^^ 

#j1 cff' ^S. iflol'S (multi-path fading)*!] 7j-^ s.aJo] oj,c^ jl^ cflolE] ;a'^>>l ^^2) Sl-i-^ 
Sai^fe 71-^cl-. E^. ^5^^ ^^s><:»^ AV-g-sfss ^j^.^ Aj-^o] SL^^JoIjI, ^3^4. ^^ 

^ 3^1 ^I'aC frequency selective fading)*!] ^^^-JL, cff'^S al]ol'go1] ^J-gj-ai, ^J:^:^-^ «>]-8-*l-<=^ 4]^^ ^^^CIS 
I: Inter Symbol Interference) "^^^ ^ SX^^, t}S.^o\^^s. ■§-:^7] t^2:-I- ^"SsI-t!] 'a;;^]^)-^ ^Jo] 7].^^ 



- 3 - 



-g^7fl^*| #2002-0076049 



cll«»lEl(DATA In)(101)7> ^7] <Qn^ ^iL i^olEl(lOl)^ i^^^ ^5:^7l(Encod 

er)(102)S ^^^cf. ^7) 5.^ ^j:^7l(io2)fe ^7] 'a^€ cHojE^doDl- cf 
f- aj-^ A]>;^oil ^;^£]<H ±^ -f-^sj- 'S"^, <a ofls el H-#£.^(Reed-Solomon) "i^^^ a>^s]- 
«^ -^J-7] ^21 cflolEldoDl- tla'S^ :f ?lElB)iH(Interleaver)(103)5. #^^4. ^7] <il^^v]il03)^ >^7] °i 
Sc1(i02)oI|>H ojiH ^el 'g-^ll- ^1*11 ^ el e| if} ( interleaving) -i- ^ aj^/iSl 

7l(Serial/ Parallel Converter)(104)^ ■i'^^cl-. ^7l ^^/^^ ^$71(104)^^71 ';lEl2liH(i03)<»llA-l 
djolEl, ^ c-llolEi» <a^*M ^Efls. Bll^«l-o^ cf^Sl miolEl Aiu.-^i) ^(sub-channel)^ ^^^^H s}-<a 
5i ^7>7l(add pilot)(106)S. -^7] ^71-71(105)^ '5J-71 aj^/H ««7l (104)«^>H cfT^^fl 

s] A^ti-^fl^s.^ Bl-<a5J ^l<>l7](pilot control)(105)s| ^Hofl nt-s}- 4^5? cflolBll- 4^7H>o^ AjU.-^B^ A>^7l( 
sub-channel niapper)(107)S. #^^4. cH7lAl. ^^-71 J^-a^i ;^H7](105)fe '^-71 alH ^^-t^ ^^f' 'i'-^ '^l 
i^oflAl nl5l ^Jgizlol 511^ 4^21 i^l^lBll- (random) ■^-Jl'Hl ^Isfl yi}^o] ^oj^ i^lolelfl- 

^^Sm tbcl-. ^7l al-'a^ ^71-71(106)^ -^7] ^-a^i ^H7l(105)ollAi ^^^^^ 4^5? cHojEl 

(pilot data)» 4*^91 ■?-^ll^<^ ^7>«M ^^1 # K7ll2l -¥-^11^ [ c(l). c(2). .c(K) ]* # 



^J-7l A^H-^B^ A>>a-7l(107)fe >S-7l ^--a^ ^7l-7l(106)^Al #^tbK7flSl 4 A^ H - >^ 1^ s-dfl tfl^ ^J^S.(conste 
nation )'S-ol] Al J:Al.>a-(signal mapping)* ^^*>"^ [ S(l). S(2). , S(K) ]* #^^^1-. <^7lA-l, ^7l A-la.-^fl^ 
^^1-^71 (107)31 zl- ^^A>^^ <^»»^ BPSK(Binary Phase Shift Keying), QPSK( Quadrature Phase Shift Key 
ing ). 16QAM(Quadrature Amplitude Modulation ). 64QAM ^4 -tlSlS. A>>y-^ ^ ^t^. ^7] a1 
'^>^7l(107)ollAi A]^ aV^v^ a] J: [ s(l). S(2), . S(K) m^Jl^^eloll ^$7l(lFFT: Inverse Fast F 

ourier Transform)(108)S <^7lAi, ^^y] ^el<Hl ^:S:7l(108)fe K-point ^al#^el<Hl ^$7lol 

^7] ^i«-5fl^ ^P<}-7l(107)<H]A-| AIS:** ^4=^^^ ^^^^ [ s(l), s(2), . s(K) ] ^^/^ 

« ^€-7l(109)S. #^^4. ^7l •at/alt ^*7l(109)^ ^71 ^al#^2lo|l ^«:7l(108)«l|-H 
Si ^4t^ 'tl:£[ s(l),s(2). . s(K) ]!• -a^SH ^It ^^S. #^x1)olEl(DataOut)(l 

10)5. #^^4. 



-3-71 S. lOllAi -gigt!- 4^4 ^-S- 71-^1^ ^4^ Cff- 't'-^ ^Iril^^: 4€- «J-^Al>,^oll Hl^A^^ ^ 

4^ '^>-8- 4f^ ^5. i^ol'g S ^4^ iflongoji dlsfl 7j.^ 7Hj1 5a-^4. ^7l ^4^ 

^ ^S. ^o]^ ^ Ai«!^ ^4'T^ ^ol'S^ cfl«ll^i cl.5^ 7j-^ .^7].S).£.a. «|.^ ^t^A^o] cfl^f-Slai 5^4. 

4el-^1.^^'S4 ^^^2l^-#^^ a'3 'S-^-i-^-g-^-a^ofl tfl^€^ "fl^^^^-i- ^7>A]7i7l 
4 El's ^J-^1 5J 1}-^* ^^il^^ofl sa4. 

^J-^s] 4^ ^ai^ 444 01oiEi# A^s. 4^ 4^4 -^i a-->*ll^* i^^^^^S.^ ±^<^ tfl^ 
* #7>Ai7ife Ai H.-^^ «V4 ^d-^1 5J ^l-§-«-<>fl Sl^l-. 

•g- ^^34 a ^^-S: ^4^ -a^!^ jfl^i^a-i- ^171471 4t!- -^H^ ^4 ^ »s-^* ;«a-g-^oj| sa^^. 
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-g- ^'^si SE 4=. s.^^ ovBim. d-ojiHAiEi* ^^^^ ai^^ ^ mj-^^ ^hi^^oa ^^^^ 



>S-7l^ "^-^^^7] -S- ^"gSl ;Hl2:a^lofl Ali^^; ^J^-^ x^^ fj-ij -f-tlAlrii^ollA^ a^ a. 

^<asl-7|l ^<|.£1S.S.^43,].- A^a-^^ S}-47li2l-. ^7] Ala.-^fl^ ^47lo)|Al #^S)^ Cfl^ 
SI safe A|.^*>fe t\.^3\ A>>a-7ll-^ i^^^ ^Cf. 



^7l?V s-^s.^ '5^^*1-71 ^t!- ^ ^1^21 ;*l]3:a;^Hl n^€- -^li^-Sr: •sjS 4^- ig-Aj f-AlAl^^^oflAl A-ja. 

* -a^sVc^ SB'S- Ai ti.-^fl^s ^^s)£S. ^^§1-^ Al^7lS.3|. njaj Al^ol ^^sV 

fe ^1^44 ^7l cfT^Sl 'aS!7)l- zl-Z^-o] ^7l A^u.-^])^ c^iojBll-'f' Al^^ A^ ^]o]^^ ^;gs>S.^ ;<i)olS> 

fe >«.i-a-^^ ^'S- ^)<H7ls. O.S. ^4. 



^3.tii\ ^^Wl# 7Mfe '^i^-^fl^*^ ^^Sl-fe -^^Al^i^ofl ojlo^A-l, <y^5l^ A^H-5)]^ CildEls.^ J^.^^ 

-^11^ iHlolEl*^ ^t^Vy] 4«a5} S = 711^ >aA^S>fe 3^<aS ^3^1-^ S= ^3^^715)-. 

^J7lfi]-. ^7] <a^Slfe Aia.-^fl^ 'HlolEi*4^7l Bl-'a^ ^^1 1 i^-a^! ^a^l-^ SHl- 

i^H^l-^ Bl-fe ;Hl2'S^<+7lfi)-. ^7] >ll2*^7l<HlAi AlJ^^ ^ jl^ ^^d\] ^$S>fe ^Hll^jl^ ^2l<Hl^«-7lS!l-. 

:i^3^1-^«l-fe ^13^^7)SS1-, ^^51^ A^a.-^]]^ CijolBl-Sf' ^7] 34-«a5J A^ H.-j*|l^ JHlolE^l-i: y([]Si\^ A^H.- 

1:^ Sffe ^l4^^7lSf, >S-7l ^]4'^-^7]<i\]^\ Al J:^. ^ji7# ^Bloil ^^Sffe ;*112^J1^ ^Sl<^^«-7l2l-. AJ.7I 

^2^011 ^^7) ^ ^]2^JL^ ^^^] ^^7] Z)-2l-«HlA^ #^5)fe ^IH-^B^ lHlo)El*ofl cfl Sjacfl ^ 

^Ife ^Jl^ ^Bl^l ^^7131 #^ « -5fl^ t-llolEll-^ ^7] ^SH-^ 4^ Ali!i^S) A-^a 5)1^ 

S AI^S)-^ A}^7)^ S^a-^^ ^4. 
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^^^^ o]«i)5i.^ci] ^jaLtt ■¥-^^>-ol 'i'gslBl n olst) «.§o^ o. .g. ^,^2^ ^^^^ tHel^l ^3E.^ ^fie^m ^Joiel- 

^^i. ■& ^"^S) ^Alo^JoflAi^ aj^T^iil.^ cff-COFDM: Orthogonal Frequency Division Multiplexing) 

^i^. ^ ^}-%r JL-i: ^ cf^^S. an o] 13 (multi-path fading)*!) cfl«- ^-^^^ 7j-^^7l cl"^7>>c] ^ 

'^'3^4. ^ cf^^M ^Alofl* -ai*]-^ 

(l);«lll^Alofl 



^1-71 ^ll^Aloil^ Aj-71 2)ji7-4-. d-^ «^v<i] A)i^<H]Ai e1 = -#^^(Reed-Solomon) S'3(coding) iJ-i]^ 
^-8-«H ^4^^ ^jil i:-il<^]E^l- ^IS'a^ '8-71 ^M ^sih^ cff- f}-^ ^^^msH Aj^^ ^-S-Alji^ 

El* ^7] elS.^*^^ ia-a «<j-<i^^ ^^(symbol)*# sl-i-)-ol ^^ofl «li^5l£-^ cIlolEl 

^Eleliy (interleaving)/cl^Ela|»g(deinterleaving)* ^^«>£^ ^<^]^. ^. «1-Vfs) e1s.-'^s.-& -a^ofl 9X 



(2);«i]2^Alcil 



^7] ;«)l2-aAH]^ ^7) ^IJE Cff' Hj-A] Al>;^o)lAl A^S. C)-€- Cf^S) a) JE ^3^=1^^^ Cf^ "S-il Al^Ej 

21 A-)H.-^l|^oil cflsflA^ S}-4^^(repetitive transmission)^ ^ 'S-'goll '"•i ^.-^H^'^l 

cfl«flA^ ^■^^ ^-9- ^5^-=^ cl-o] Hi A] El (frequency diversity)!- ^©1 ^s^=^^ >«de?^ 

3^ olig( frequency selective fading)oli4 a)£.2l/HlfilH^ ^^'tlJ:7> ^^^-f}- jjfl^ ^^ollA-^s. aIs^a^ o;^^ cll 



(3);»fl3^Aioj| 



^7] ;ql3'aAlo)l^ 3j57 cff- «J-il Ali^S) Aia.-^))^ ^ig-, 2: A-lH.-^t])^ Dfl;s§^ al^^ O.^ ^Jl 

^^t!- -^-^feBH^om 'a-?! ajs ^3^^ cff. Al^^dflAi niai ^;^s|<H oj- gj:^^ ifl€(pattern)A 

^Ajolcl-. >^7li2}- A-] H.-5H^ ^4^71- al^S^lol;^] ^Jl -a-^Aj^ 71-XlJS.^ C).0]HlAlEj-l- 

^4. 
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(4);^fl4^A]<:^l 



iH^l-^ 2H(scrambling code)* ol-8-*|-<^ JtlHcfl Jg^^^sKPAPR: Peak to Average Power Ratio)7l- 

-a- ^^'E^S] f.a.7l(PA: Power Amplifier)^] ^ Sl^S-S ^^7] -§-ol*>7ll ^ ^ Sic)-. 

<=fl«fl'«1^ complementary codel- >«>]-8-^)* '»-f-8-«|-o1 ^i^H^-t^Sl-ol IFFTdnverse Fast Fourier Transform)* 
^<SS|-al. IFFTS] ^ B]3cfl ^^^n^]?} 7>^ ^i«.-^fl'i* «<}<Moicf. ojiii) f^efl Hj-i) 

o])/.^^ 5g^^i^«l7f ^4i7> Slfe ^cofl c|)^ ^7} c^A] -S^^sM T='tl^°fl^i ol» ^# 

<H T^2:7> ^a-^^ :?-7l-^i# ^^^^] ^o).£. 5]£.S. ii.Hi overhead )7> ^7>^ A^5)^l ^fecf. 



(5);»il5'aA]<:^l 



^7l ;<ll5^Al<:^loii^ ^Ai o}.Eili4(antenna)oll tfl«flAi cfolttlAlEl-f: nfl ^ai^c^I^^ a-Is cf^- ^m<^ cfl^ 

^^y* SJlS.^ E.^o]x^ 'a^(training symbol) •§-'?>«fl a^S. ^I'S"* JE^sj-S.^ ^a] oVe))u|- c+oIh^aI 

El» ^^«|-^ '8-4)<»lcf. ^7l ^ :^l5^Alo^l6|lAi^ ^7] aJS ^J^-^ cf^ »S-ai Al^^^oflAi cf^7ll. "a "^1 

S ^ 7fls1 ^V^M-* ^-tl-^l ^ ^VEims.^ -^'S-(0 degree phase)^! a1 J:^ ;^4^*>ai, ^ ^ 

^ ttEflq-Sfe ^'SCtraining symboD^^V -S-?}-<H] a1x# ^^*Vfe ^, ^^-S: ^^(0 degree ph 

ase)^S >tl^» ^'S^^l-Jl ^^-a- '^^(180 degree phase)^^ ^J:* nEflAl, ^a1^6|]a1 27^3] 

1- -i-sfl zfz]- ^*5l^ 4 ^^^gs^fl cfl«ll ^-tl^^HlA] sfl^^ ^^^^ :5J«>1 7l-^*H. >8-7m ^11^ ofl tfl^ 



^'S'^^a. cHolEKData In)(201)7} <a^H)^, >a-7l ^ii bI1o)eK201)^ ^1<H'H] ^^^^^o] ^^^a^^ 
.^ISc-ICConvolutional Encoder)(202)S "a^^cf. ^^7] ^"g^-H^ ?lScH(202)^ '^■71 J§i i^o1e1(201) 

♦ ^'fi^'M^ a^(convolutional coding)^ ^ <aEi bIbI (Interleaver)(203)S. t-^^cf. -^-71 9l^^^(.203)^ 
-^7] ?lsc-1(202)«H)Ai ^^SM ^le] ^Ele)«J •g-^^ofl nj-g^. olElel»S(interleavin 

g)«H ^l^/'Sl ^^7l (Serial/Parallel Converter)(206)S. #^'8-7lfi)- ^o] vNlolBl(201)* 

^i'fi^^'i ^S. 7]-^*>;=clnV ^ ^igo] ^ ^Alofl<HHfe AJ.7] Jg^ cfl (201 )fil 

^^■&(Reed-Solomon)^^ ^'^Sl-7ls. ^cf. ne)^ -^7] cf^ mJ-a^ aI^i^s^ ;')Hofl Ir^^^- 

^lolEl(201)^ ^iac1(RS Encoder)(202)^ ^^€^1-. ^7] ^ac](202)^ ^7] 

"a^^ cl)olEi(201)» B]S.-^5.$ Stg^|.c^ olElEliJl(205)S. #^^Cf. AJ.71 olElellH(205)^ >a-7l e)S.-# 

^7] a]S/»Sl ^*7l(206)S. l-^^cl-. o^7lAi, ^7] ^ ^A]o|loi] 4= oiE-lel^i Mj-A], el^-^s^ s 

«3 «J-A]^ c-flolE^ ^^ofl cfl^ olEjel'fJ »S-^,g. *>7H1>H S. 3 vfl;tl £ 8^ ^dfcsH ^'^«l-7ls. «:^7lAi 
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^ 711^, ^ <^ls M7B21 «gt ^Efl ^ 4^^fi] =f-^i^ cfloiE^ ^Eflai ^^s. 

^ «V47](207)S #^^1:^. >1 (Sub-channel Repeat)(207)fe ^^^l^H 7] (Repeat Control) 

(208)<H1 zi A^H-^iHy^ ^2}-o] ;*l]olHlt^. ^7] H]-4;*il(H7l(208)fe ^^(Channel Information)(209) 

1- oi^Bj-Q^ A^^-^^i ^ ^'^^ ^aioiioi) i4# h]-471(207) 

^ >11<H 71(208)21 ^^-8: ^7MA\ H 9ifl;tl H ll-g- ^3i€^c^ ^^^7]S. nS-S. ^7]a\^ o. -M'g-i- >>gg^*l-7l 



ol^Tl], ^iti->*fl^ ^J:^■ -tlSlfei^^^ ^7>7l (210)5. #^ si al. ^71 47>7l(210)fe ^7l A^H-Sfllg 

^47l(207)oll^i ^s.^ -a^^M ^l<H7l(2ii)fi1 ^HH^l ^l^sjfe ¥^11^* ^7>si-o^ 

^3-71 (Sub-channel Assign)(212)S. ^7] ^'3-7l(212)fe ^7] 4*^^ 4'7V7l(210) 

o\]A\ ^^^Alj:!- ''■i«--^Jl^ ;«lH7l (Sub-channel Assign Control)(213)2l :^IH°11 ifl-el- >8-7l ^jSl 

^3^-^ *S-^ >«>lit^2l A-lH.-jiflig ^ig-^ ulJg^ ^jl -y:^^ A]:?}- a^H)>, ^Efloll a]:?}- 

^^S. ^3^^]^ ^■^^^S. ^^a-^cl-. ^al^, ^71 AiH.-sll^ ^^g- ;^1<H71(213)^ ^7] ^11^ ^^(209)1- ol 

^'3-71(212) ^ ^"i. ^^3- >IH71(213)S1 Sl-7HlAi £ S. 12a ^fl^l S. H 13-i- :§-2:«l^o^ >aig«>7lS ^ 

B.S. <^7]A\^ n ^"ii^ >«^«l-7ls. ^4. 



^7] A^a.-jsi)^ ^'3-7l(212)oflAi Ai Ai^-f-^ A^ti -^fl'i A>>a-7l (Sub-channel Mapper)(214)S. 

%^S\SL, ^7] A\ti-xii^ Al-^7l(214)fe A>^ ;Hl<H7l.(215)2) ;ilH °fl ttf-el-. ^ tflolEl ;^^^s.o|l nj-e^- ^sfl^ ^2: 
»8-*lcflS zl- >Ha-^1l^2l ^ >^>^(mapping)* ^«9^ ^ :i >^>'*€ ^3:* A^a.-^^^ ria^l-eKSub-c 

hannel ScambIer)(216)S. W^^"^. ^7]a], ^^7] aIj: Af^vo. o^]^ s.^ BPSK(Binary Phase Shift Keying), QP 
SK(Quadrature Phase Shift Keying ). 16QAM( Quadrature Amplitude Modulation ), 64QAM ^^^1- ^-8: 'll:^^. 
^}^^ ^ 5^1^. -^-71 Ai a._jill^ ^3^-i-el(216)^ ^7l A-1a.-^fl^ A>>S-7l(214)oflAi ^S.^: ^^^al. ^7l 

<a^€ ^3:1- ;Hlo1 71 (Scrambler code Control)(217)Sl ;flHofl ^«fl ^^5=1^ ^3^1-^ SH.<^ 

tt)-El- =iH^l-^tt ^ ^ai^ ^el"Hl ^§7l(IFFT: Inverse Fast Fourier Transform) (2 18)5. •f'^tb^. <^7lA^. 
Aj-71 A-lH-^sfl^ ^a^l-£l(216) 1? iH^l-Bi SS. ;«ll<H7l(217)^ >«'iS-*1l^«^l ifl^ ^iiH^l-^lr ^^«1- 

^ Tijol <»W2l-. *l-M-2l 2)31 ^3il-^ c^-f^ l}-^ ^'fi(symbol) cHolE^fe ^ 7flsl ia^l:'^ 2S.<Hl zl-^l" ^ 

^ ^7l ^al# ^el^l ^«:7l(218)S. #^5]^ ^o]^. ^7] £ 2oim ^7] ^2L^ ^Bloll ^^71(218) 
7> 'a-'asl-Tll T^'^^Sl'H Si^l^ ^^7l S^* cl-=r5 A>^^<H1 i4el- ^7) ^ j1# ^el<Hi^^7l(218)7> ^7l 

^H^i-'^ s=4^<*ii -s-g-^VTii ^^y^cf. olfi T^s^ *i-7HAi £ 14 ^ £ 15* %^t}c^ >i^s>ss n ^a-'Hm ^ 

<^ 0^71^^ A5Bfs>7ls. ^cf. oi^Tfl ^oi^ ^el-Hl ^'•^ «.-^ll^-S- BlHtfl Jg^^^ai 7^1av& ^± 3i3cfl jg^ 

^^Hj Alu-^Il'i ^^7](Calculate PAPR & Select Minimum) (219)5. #^€4. '^7lA-l. ^y-?! ^3.^ 
:g^Hl ;flA}-& ajam Ji-S^^Hl ^iJ.-^!!^ >«d^7l(2l9)s. cf^Sl ^oi^^elofl ^«-7lsl #^0] ^^5|5i-g: 
^ o-ojcf. ^V7l slHcfl ;^lA}-& sq^cfl sg^^^nl A-la.-^fl^ Aiej7l(219)^ ^7l ^Jl^ ^s]<^ ^ 

€7l(218)oll^i 'a^«><^. ^ ^Jl-l-Sl slHcfl ^^Hl» ^il'itSV:^. a zl-zl-Sl ^al^ ^slofl ^§ 

7]i-<H]Ai Ai:£s.^ 3H3cfl ^^Bll- 7>;^lji sl^ ^el°II ^^71 ^^^t^. :iell>H, ^ 

7l Ai'^€ 2l4i Jljacfl 3§5 ^^«1» 7>^1^ ^JL^ ^^<^ ^^7] « -^fl^*^ "^l/^ll ^#7l 

(Parallel/Serial Converter)(220)5 #^t}-4. ^, SfM-sl ajH ^3^^ cf^ cilolElfe ^71 t^^ ^3.^^ 
^ SHofl o^sii ^el<^l ^€1- ^ ^ ^f- 2l3cfl ^5 ^^Ml7> 7>;^lfe Al^i 

(sequence)* -a^lel-o^ ^"S^^l-Tll €cf. ■& ^^^^l ^AHoflA^^ ^7l slHcfl sgS ^^b1» ?3-4iAl7l7l ^tb :fia^ 
l-^ Si<H^i. ^lii^^Jsl ^.Al^^oflAi A}%.^ s=oi) cflt!- -?-7} ^Ji* 1^5 ^JlAiS 2}-^ 

5) Ai H.-><B^'?}-^ ol-8-«l-<^ T^^^-^il^i «ll"a- ^]^^^ ^#«>^ 7l-^«]-s.^ ^4. ol^ ^3^1-^ fj-^^ 

«^7lo^lA^ H 14 ^ £ 15* ^T^«l-S5 <H7lA^^ Zl >a'3^ ^S^*l-7l5. ^cf. 
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^7] H/all ^^71(220)^ Jllacfl ^^H) ^± 21HCH igS^i^Hl A-^ H.->ifl^ ^^7l(21 

(221)o1I>H ^S.^ t^o]}i\X\TE\7](Tx Diversity) (222)3. ^^Sli, ^7] t:folBlAlEl7l(222)^ ^ 

71 ^It^Eljfil A]^ X(t)l- 4t^7|1. <y 27flfil -il-Ellul-S. ^*S)-7l 4^ ^ -g^^l cfolH^AlEl* ^^^C)-. 0^71^-1. '*7l 

i^oli*l^]El7l(222)^ >a-7l -^71131 ^Al oy^^s. ^AlAlj:^ nfl ^VEl)q-S.fe -^-^(0 degree pha 

se)fii 'tis:* ^^31- Jl, ^Eim-s.^ S^lol^ ^a^draining symbol) ■f-'?}-"!] aIJ:* ^^S)-^ 

^. ^^(0 degree phase).2.S. ^15:1. :g^«).a7 ^>8-(180 degree phase)^S. ^"S^*!-^ •8-4) 

si cf<»1iH^lEl* ^-i-tt-^. ^2fl^i, -^I^Tll ^-tl 4<^]Hl^lE)7> ^-8-^ ^ ^?<ll -ili X , (t)» ^ <il-«im an 

Tl(223)# -i-SflAl ^^^JL ^7] c^.olld^AlE^7^ ^-g-^ ^ ^J: X 2 (O* ^ ^I-bDuI. ANT2(224)» ■§■ 

«fi^ ^'S'^C).. ^^S] '^/-]<^<^ 4^ Aj7l ^>tl Cj.o]lHAlEl7l(222)fil '^^ CfolHlAlE) ig-^^ *1-7Ha^ £ 

16# 'g'g*f7lS. ol7lAife ^ >8->Hm ^iS-g: >«e^«^7lS. ^cj-. 

£. 3-a- -g- 'g-'^^ Reed-Solomon 2} E.^<slc^.. 



>8-7l £ 2<HlAi ^ig^ a>s)- ^o] ajia ^j^^ t^^ aj-Aj a1>,^o11a1 e| = — frs.^ ^-g-^- ^ aI^^i^s] 

i2.^ ^^'«>l7l7l A^7i ^"fl -telolECRs symbol 

element)* cf^ ^^s] Ala.-^fl^s. cl]olBl7> Bll^5|S.a. sflo]: «|.^ 

^Ojcf. OlS]^ <?lEl2l«il^ ^21-^ Cf^ WJ-AI ^ig^^ ^Al^o1]Ai C) e) «J 7fl S) ^ ^^5fl ^ 

'S-'HlAi ^^71- ^A|^ i^lojEl* el^-#S.^ clsc-jsl «)-i4al 2lH-#^& ^^<>\] afl^SlTfl «rl:S.S. 



^7l 5. 3<^ SAltb S'g^ 2^.§-t!- cflolEi GF(2**8)o1jZ elS-^S-g- -a'fi<>l kol^l, 

-i-^ 4J^ol n=48«>l Jl, .2.^^^^^ t=(n-k)/2?l e)s.-^s.^ ?lsc](204)al 0^7)^1. ^ 

7l el = -^S^ "?l3Ci(204)Sl #^-8: *f7l ^^^S. a^7>^S>Cl-. 



^. ztzl-Sl slS.-#S.-S- IrSKRS block)[Bl, B2, ... B6, ] (311-321)^ 4871)21 e|:=-^s.^ ^^(RS symbol)[ 
SI. S2, . S481S. ^>1^SI<H 9X^, GF(2**8)-i- A|.^«).os. 2^ i^B.-'^S.^ ^^-Br 8711S1 ElE.-^S.-& "tel^HCRS 
element)[bl, b2, . h8]S. ^Aj^cf. o]^ ^2:1- 7H-fe- >8-7l elS.—^S.-S- 'ascl(204)2l 5E 4ofl EAl5l<H 

uVsq. olE]E)H)(205)S. t-^^cf. 

^J-71 £ 4fe ^ ^"^Sl -a ^ A] 0^1 on u^^ Reed-Solomon 3.^-^ ^-g-^ cf^ ijj-^q ^lEiBUS 



'S-71 ?]ElB]Hl(205)fe ^^7] Ei = -#^^ ?lSDi(204)<HlAi >tI:S:(4i 1 )1- ^^*>aL, -^7] <a ^ -tlJ:(4ii)» 

2)a^5q-^ Cff' Al^iJl- olElBl'S*M «^7lAi, ^7l <a ^ ^ ^^(411)^ ^7] ^151 ^J^--^ C)-^ 

•S-il Ai>:igo^ AiH.-^|ii^s.i). zj-zj. ^lEleliS^cl-. -8-71 ^lE] e} H) (205)21 91^^^ ■§■^^oi] nl-el- aj.7) e]c 
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^ 5JoH. ^71 olEi2i»8 »s-iioD ni-Bj. ^jq.^ c^.f' Ai>b%| -a'g tflolEls. ^«:S1<H HfllSlfe ^-fS- 5 



£. 5fe ^ ^'IS] <a ^AloJHl itl.^ BPSK ^-8-?!: 3)51^4=r 4f' Ih^ ^ Aiti.-^11^ afl 

^ 5.^olj7. £. 6-8- ■& ^-^21 ^ ^Ajoiloil ir^e. QPSK iJ-^iq-i- ^-8-^ cf^ HJ"^ 

^2: ^ A^a.-^'ll^ ^2:* E^olJi, ^^331 ^^]<^<^ 16QAM 'S'^-i- ^j-g-^ 

IJ-^ ^2: ^ A-la-^ll^ Hfl^ £Al^ £^o]t^. £ 8^ ^ <a ^AHlol] 4^ 64Q 

AM 'S-^^ ^-8-^ aja^iq-'l^ cj-^ >S-^ ^2i ^ Alu.-^lli^ ull«i ^2:1- SEAl^t S^olcf. 



-f Al ^7] S. SoilAife BPSK ^2 1}-^* AV^s).^ £a1«).^ o.n^, z)- 3]h ^3^-^ ^J'StOl. O 

2. . 08](511-519)'8r Zl-zl- 4871)3] a-] ti.-^j)ig[ci. C2. . C48]^ T^'^^sjcH Si-ii. >a-7l ^2i>8-^^S. BPSK 

1-^. <^1S- 1-^ Bl = -#5.& -i-s. BKSlD-a- 48X8 «lE(bits)S. ^A^5l<H ^7] <?lBlB]b1(205)» 7l^ 

>S-7l £. 5°)1 £A]^ wVfil- ^o] OFDM symbol[01. 02, . 08](511-519)'^1 Hfll^cf. >S-7l 87112] OFDM symboKS 
11-519)2] ^o]El H] E^fe ^A] 8X48 v]E.S. ^^3] e]S.-#S&. -ts. Bl(311)4 •§-'a«^-c]-. ^7] 9m^^ 

(205)71- >8^7l el = -#S.^ Bl(311)^ 87B OFDM -^^(511-519)5. Hfll*]-^ 'S'^^^'g*}^ 



^7] °lE]e|Hl(205)fe ^7] 2]^-^S.-& 1-^ Bl{311)2] 1^ e]= S12] 87fl e]^-#S^ <SH]^S[b 

1, b2 b8]'S- z]-z]- 87l]2] OFDM symbol[01, 02, , 08](511-519)2] 1^ a^ u.-^lli^[oi-Cl, 02-Cl, 03-C 

1 08-Cl]S aflt^cf. ^, Bl-Sl-bl-a- 01-C1«)| afl^SlJl. Bl-Sl-b2^ 02-Cl<»fl «fl1Slul, Bl-Sl-b8-& 

08-Cl<Hl uflt-ac]-. ^, Aj-7| °]E]E]Hl(205)fe l«i s] = -#S^ 41^2] 871] ^ s] = -#S-S- <fia]^s^ qfDM 
symbol2] 1^ u.-^il^s. Hfl^o) s)£^ ?1 E] e) *8 tl-c]-. o]^?!] '?lB]e]iiit!- a^ U.-il)1^ ^2:1- #'il^'H]Ai ^ 

^^V^jL7>^^^oflAi ^>tlS^-f^7l olEl2]i|}ol| tn^^3l-'9.^c]^E]e|*8i-^^«l-fe^^oilAi #3^ Ji^. >8- 
7] 87fl OFDM symbol2] ^-Q Alti.-5||ii iHlolE]7> «]-i42] E]S.-#S^ ^a^S ufl-gsV^ 2]d1^c].. ii|.e].a1 dVo^: 
^❖^H^ 4ol'goli4 ;tl|'g (jamming) >^^7} ^;«l|s>fe ^-f , ^7] OFDM symbol2] 

^A]B.-5H^^ ^«S'i47> ^^«>7|1 £)J1. olel^s.>g^AiH.-^iioi|Ai ^ ^'S'iL-^fe ^E] s] ^8 ^^ofl *>i4 

2] s] = -#s.-& ^"fi^HiA] El = -^s.& a'g «j-^2] 5.^ ^^^^]9]7\] ^^f. «H7iAi. ^1-7] 



-^■7] S.5<4|Ai^BPSK 'S-^i]* ^-g-*!-^ "atflS. «H ^^S] ^Aldflofl a]-^oiEls]^ 'S"^* ^'g«l-a'=f. ^ 

Bl^ ^7lAl QPSK ^-f-i- £ 6^ f 2:«l-«^ 'a^«i-7is. 

^7] £ 6^ -g- ^^^2] -a -aAiofloi] nj.^ QPSK "g-.^^ 3]5L^3^^ 4f' 'S-*] t^^: 5J ^h^-^ii^ an 
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£ 6ofl S^lslol Hj-s). ^o], 4z]-a^ OFDM symboUOl, 02, , 08](611~619)-a: 487l)2) a] H.-ii|)^[ci, 
C2. . C48]S. ^'^^^o] 9X:n.. QPSK ^3: ^^-^ Af^^o.^ 4 a^ « ->ill^n>i:q- 2HlE(bit)Sl ^-8-^4. 
^7] £ 3<^'^] -a'S^ ^ol, 271131 5ls.-#s.^ l-s., oill. 1-^ Els ^s.^ Bl(311) B2(313)fe «XW 
H]S(bits)S. ^^jSl<H Slo.D^, -^71 ?lElHlul(205)fe -^71 27l]Sl HlS.-#as. 31(311). B2(313)l- 'im^^ 

§H 87)1 OFDM symbol [01, 02 08] (611~619)°fl afl^^^-. ^J-7l 87ll2l OFDM symbol(611-619)2l t-llolEl 

am^^ ^AlfflW alB(8bits)S. 2711^1 -^7] sl = -#S.^ 1-^ 81(311) ^ B2(313)2l- ^e]^. -5^71 

El2liH(205)7> 'S-71 e1 = -#S.^ -i-^ Bl(311). B2(313)# 871) OFDM '9^(611-619)5. «ll<i«l-^ ^^-g: 



^7l olElBliH(205)fe 1:^ 31(311)21 ^ sl = -^5.^ SlSl 8711 el^-^S.^ 

•gel^HCbl, b2. , b8] ^ Sl^ BlS-*S.€- l-el B2(313)2l ^ e^^-^S.^ -9^ Sis] 871] 5]^-#S.-& 

<ael^E[bi. b2, . b8]* z]-z]- 87112] OFDM symbol [01, 02. . 08](611~619)2l aJ^-^fl 'H^-^fl^EOl-C 
1, 02-Cl, 03-C1. . 08-Cl]S. Hll<g^t:l.. s^, Bl-Sl-bl 5J B2-Sl-bl^ 01-Cl^ «Il<i5]Jl, Bl-Sl-b2 ^ 
B2-Sl-b2fe 02-Cl<^ «fl^5ljil, Bl-Sl-b8 ^ B2-Sl-b8'a-08-Cl'Hl ^m^^: ^. ^7] ^Ela]a](205)^ ^ 
Si3<l| el = -^S.-& -i-^ B19311)3|. -f- 3lH-#S.^ 1-^ B2(313)ofl ^ e| = -#S.^ ^^2] 2X87l|2] 
z]-z]-2] <aE]niEs.^ 8711 OFDM symbol2] ^^1^ ufllo] s]SL^■ ^lE^elaj^cf. ol^Tfl oiEleliy^ a] 

«.-^ll'i 7M^ ^.Al^oflAi ^Al^ ^^71- ^^^^oflA] ==^=A1^ ;g o. ,^7, ?lElel«Joll cfl^ ^4^, ■^^ t^olE^e] 

•S* ^^'^I'H 8711 OFDM symbols] ■S-'g A-lo.-jil)^ c11o1e]7> *l-u)-2] e]s-#s.^ ^^S. ufl-g 

*]-^ 51* 2]ni^i:i.. aj-e^-Ai ovof ^^^fli^ ^oi) ^44= A^^^ s^]o]x:j o]i:\. ^xJ^\<^ 7ll°j AiJ:7l- #7llsl-fe OFDM 
symbol2] ^^j^ a^ a.-^il^ o. ^^5s>7il 5]ji, ©lel^ s.;^^ a] H.->sll^ollAi ^aJ^ = ^ ^-H^]^ 

"J ■f-2l-<Hl 2]Sil s>t+2] e]s.-#S.^ 4]^M]'^1'?]: «fl^sl£^ ^AS.'M] e] = — ts-S- a'^ 1}-i]2] ^ 



ZLEl^ o]7lA] 16QAM l}-^* 2]^e>^ £ 7^ #2:«]-o] 'a'3«1-7lS. ^c]-. 

^^7] £ 7-a- ^ ^^^2] -a ^Alcflo)! 16QAM l}-^* ^-8-^ 3]S1^3^^ 4^ »9-i] ^at ^ -^o-iill^ 
"HI T^Sl- £^1^^ 2.^o]c]-. 

Aj.7] £ 7oj| £Al^ Hj-fi). ^ol 2^- OFDM symbolEOl. 02. . 08](7li~719)-8- 487112] >H a.-iil|ii[ci. C2. . 
C481S. ^^^s\o] oXji_ 16QAM ^2: »g-i1* Af^^V^S. ^ a] u.-><ll^ v}t]. 4bit2] cHIoIe]!- ^-g-tb^^. -^7] E. 30^/-^ 
-aitt H]-2]- :&ol 47112] 2]H-#^^ 1:^., <4|» *^ 5]^-#S.^ l-s. Bl(311). B2(313). B3(315) ^ B4(317) 
HlH(bits)S. ^^S)o1 ^7] ^El2]iH(205)fe -S-71 47JI2] elE.-#S.^ 1-^ Bl(311). 32(313). B3 

(315) ^ B4(317)l- OFDM symboUOl, 02 O8](711-719)o|] afllslES. o] e] ^cf. c^7]^^, ^^7] S7^S\ 

OFDM symbol(711-719)2] u-jlolE^ ule^^ <^x\ «U« H]E(bits)^ ^7] 47fl2] e]s.-#S^ ^^ Bl(311), B2 
(313). B3(315) ^ B4(317)5t *^«>i^. =L^^. ^7] tlEle]iH(205)7> -^7] s] = -^3.^ Bl(311). B2(31 
3). B3(315). B4(317)# 871] OFDM ^9 ^(711~719)S. mj-a*]-^ "S-il-i: ^'g*]-^ cf-i-^ ^4. 
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'3-71 'yEle]iH(205)^ ^ ^^ Bl(311)sl ^^^<li el£.-^^s. sis] 87fl b1 = -#S.€- ^'§. 

"ael^HEbl. b2. . b8]fi}- elE.-#s.^ -i-el B2(313)3l ^ el = -#s.-S- Sl^l 87ll ^B.-^s.^ 

tsl^BEbl, b2 h8]si\- 4 Si^fl elH-#s.& 1-^ B3(315)sl ^ e^H-^S.^ Sl^ 87j| 2l = - 

<a2l^S[bl. b2 b8]iq- ti) ^^fl = 1-^ 84(317)51 ^ ^^<I] sjs.—fes.^ 4]^ Sis] 87ll 

<iE]^H[bl. b2 b8]l- S7^3\ OFDM symbol [01. 02 08](711-719)2] 

« -^1g[01-Cl. 02-Cl, 03-Cl 08-CllS. ufl-g^cl-. ^. Bl-Sl-bl4 B2-Sl-bl3l- BS-Sl-bl^l- B4-S 

1-bl^ 01-C1«H1 «ll<a5)ja, Bl-Sl-b24 B2-Sl-b22l- B3-Sl-b22)- B4-Sl-b2^ 02-Cl'^ ufl^slai. bi-S 
l-b83f B2-Sl-b83l- B3-Sl-b82|- B4-Sl-b8^ 08-CH ^. -^7) ^EleHH(205)^ ^ SlW. ^ € 

*«, >H) ^ t|l ^«<ll -t^*^ 5a,^^ e] = -#s.& ^^s\ 4X8711 z]- "Sel^lSl- ^7] 87ll OFDM 

symbols! ^ ^^0.-^11^^ afl^ol sl^s- olE^sjaj^cf. oI^tI) °]e1 a] «J ^ a-1 ^ ^^m. 7}yC\^ ^-tl^-H] 

-^^^ ^^y} ^^#<H1>«.1 ^7i <aEi5!«jjo)i cj)^ ^4;^, a cioiE^B|«j^ ^^sl-^ ^^ofl^i 

87ll OFDM symbolfil ■S-'S -^1]^ ci]olEl7> ^-^s] ^a^Mjoll slni^cf, n^-el-A-l 

^^^m 'S-^ll ^ej^ 3^«>l'aolM- ^l)°o' ^S7l- ^7ll*>^ Jg-f, OFDM symbolSl >^ a -i^ ^-8- 



^71 £ 7oflAi^ 16QAM fJ-^-i: ^-fl- <Q<^S. «1-<H -g- ^"^fil 'a'^H<fl ^Elel^Jj Ij-^^^'^sl-sacl-. 

^el^ <»^7lAl 64QAM "S"^* ^-8-«l-^ ^-f* £ 8* ^xa«|-7lS. ^cf. 

'8-71 3E 8^ -g- ^"gsl "y ^aHI^i] 14^ 64QAM ^J-^* cff' tg"^ ^2: a^ «.-^ll^ 

»B ^ T^2:« £Al ^ £^ ol cf . 

^A^. ^7l £. B'H] S.Al^ Hfsl- :g-ol zl- OFDM symbolEOl, 02, , 08](811~819)-a- 487l]2l «.-i^11^[Cl, C2, , 
C48]S. ^^51<>1 SUjI, 64QAM ^2: U-^-g- A|.^^o.s. zj- a -jifl^n>cf ealSS] ^<»lEll- ^7] £ 3<>(1 

A-1 ^1^^ Hj-sf ^^l 671131 el^-^s.^ 1-^, -i-^ sl^-#S-& 1-^ 31(311), B2(313), B3(315), 34(317), 
35(319) ^ B6(321)'8r ««« «m(bits)S. ^^i£i<^ 9X^. ^7] 'aEielnl(205)^ ^7l 67ll3l el^-- ^-^.s. 

^ -^-71 8711 OFDM symboUOl. 02 081(811-819)'^ «ll^s|£^ ^Elel«8^cl.. >S-7l 87fl3l OFDM symboKS 

11-819)31 cllolEl Hie ^X\iM M]^S- ^^7] 67l]Sl 5lH.-*S-& 31(311), 32(313), 33(315), B4( 

317), B5(319) 5J 36(321)2)- zlb^^, ^7] o]e1 alnl (205)7> ^7] ^^-^S.^ 1-^ 31(311), B2(313). 

33(315). 34(317). 35(319), B6(321)l- 871) OFDM ^ ^(Bll-Big)^. «H^«}-fe "S"^* ^^a*!-^ ^-^-^ 
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^7] <aE]a|iH(205)fe ^ 5lH-^S.-& Bl(311)sl els.-#s.& 87fl 

<Se1oiE[t>i. b2 b8]sf ^ e)s.-^s.^ l-e^ B2(3l3)2l ^ si^ eis.-*s.^ Sl^l 871) e| = -#s-S- 

^5l^H[bl. b2 b8]sl- ^ Bls.-#s.^ B3(315)sl ^ Sis] 8711 els.- 

<S2l^B[bl, b2 b8]2l- t|l e]^-#s.^ 84(317)2] ^ ^^-^S.^ Sl^ 87)1 

21^-*^^ -at "SBl^iSEbl. b2 bSJiZl- cf^ »13<I1 slH-#S-& 35(319)21 ^ ^?<1| e1S.-#S.S S 

121 8711 El = -#S.^ -ial^Htbl, b2. . b8]2l- h1h-#S.-& l-^ 36(321)21 ^ ^4 

S121 8711 e| = -a^ "Sel^^Cbl. b2 b8]l- S7m OFDM symbol [01. 02. . 08] (811-81 

9)21 ^^i^ -f-^ll^lOl-Cl, 02-Cl, 03-Cl 08-C115. sll<it}-c1-. ^. Bl-Sl-bl^ 32-Sl-bl4 B3-S1- 

bl4 34-Sl-bl4 35-Sl-bl2l- 36-Sl-bl^ 01-Cl<Hl ufl'Sslal, Bl-Sl-b22l- B2-Sl-b24 B3-Sl-b22l- 
B4-Sl-b2 3|- B5-Sl-b22^ 36-Sl-b2^ 02-Clol| «fl^5lal. Bl-Sl-b82l- B2-Sl-b82|- B3-Sl-b83!l- 34- 
Sl-b8 4 B5-Sl-b83l- B6-Sl-b8^ 08-Cl°ll «ll^«cl-. ^. ^7] °lEleli3l(205)fe ^ «i?41. ^ M] Si-Jfl. 
^] Si^. Si^fl elH.-*^^ 1-^<H1 Sife ^ 2lS.-*S^ ^^21 6X8711 zl^z|2l "SBl^Hl- ^71 

8711 OFDM.symbol2} ^^-^^S. ufl^ol ^s.^ ^ElEl»8^t|.. ©l^Tfl ^Elel*|J^ -H^-^ll'i 

#3^^^, 8711 OFDM symbol2l •g-'g ><iH.-5ll^ iHlolEl7> 5I-142I sl = -#S.-& -a^S. 2lnl^cl.. u^el- 

A\ uj-o^ ^^5H^ -i3l-^ Sjloltyom ^dl^ ^3.7} ^y^m^ OFDM symbol2l ^.^^ a^o- 

^11^-S- ^'S^i!.fl-7> ^>asl-7ll slui. olBlt!-^^^'H«.-.»ll^'^'«1 cl^iEieliS -i-al-ofl ^xjys\ 



-^7HAi ^ig^ uVfil- ^ol ^ ^tgo^ ^AHlofl n^.=. ElH.-#S-& "S-^^ clloltl ^^-t OFDM 'ai-2l 

zl- >«>1^-^ll^* *«il tlElel*8«|-o^ ^^'^^s.*^, ^'tl^'flA^ ^7] "UElel'S^a OFDM -a^* ^^-tl^ ^+ ^^^B'i^^ 

oflAi ig-Ajj^ iL^l-o] Cl^lE^slHJ^ ^«11 s].ul.sl 'a^ifl<fl^^;«ll«|-£^ BlS.-&S.^ S'S 



^7] /^ti-^^i ^^ 2]5T ^jq.^ cj.^- .g.^ Ali^cflAl «l.u|.Sl cIIoIeU- a^S. x:1-€- ^151 ^j^^ 

cff^ wj-Ai /,:|H._sfl^oil ;?i'±^(repetitive transmission)S>£^ fj-^olcl-. -^7] Aiu.-5fl^^4 
* '^f-g-Sj-'S ^<H1A-1 ^>S«>^ i^o]] 7j-sl.nl, ^7l aV^ ^^^S. ^«11 ^3^^ cl-olulAlEl-l- ^=-H>D 

^ -aei^ 2lloH3 2is.:5i/iJio]£ai ?}-'S'tl3:7> ^ei-^ ^sll^ ^si>g -f-Xl^ ;H1^^ 

^ Slcf. £^ H.-^])^ Al cll-g-sl^ Ai o.-^ilig^ Al:t!-<H1 44 al-?l£^ * ^£ Sifecll, aI^ch] nj-el- 

<a^01olE^2l ^S\-^Mr Al^VcHl i^el- U]-?l£^ ^7l-2lol «! A] t^^^ ^ ^cf. ^7lol|A-l .^i^ 

t.V «.-^li ^ ^4 51-71 S. 9 m^l £ 11^ ^2:*l-ol ^'^§1-71^ tb^l-. 



£ 9^ -g- ^^^21 ^Hll-aAHlofl 4.1. A^H-^fl^ BV471 ^Sl- £Al^ S^olcf. 



^^^71 £ 9«H1 S.Alsl<H »}9\- ^ol, OlolE](900). ^ 3(1). 3(2). 3(3) ^ B(4)7> -^•71 Aia.-5]lig ^^7]i 

911)3. -^7] ^^^-^m ^1-^71(911)^ -a^si^ cii«»iEi(9oo). b{i). 3(2). b(3) ^ b(4)» 4711 

21 A^u-^il-^^ «!-45>7ll ^nf. :3.elJi SAlslol u(l) ifl^l U(16)(913)^ zl-zl- a-1 h.-^1)i^^ M-El-'ficl-. 
:2S11A^ ^7l £ 9<^1 £Alslol »}s\- :g-ol >a-7l cIlolEl 3(1)^ ^7l Aiu.-5fl^ U(1).U(5).U(9),U(13)^S. 

wV^Slai. dlolEl 3(2)^-^-71 A^B.-^])^ u(2).U(6).U(10),U(14)^^ ^4slal. cflolE-l B(3)€: ^7l 
>HS.-^11^ U(3).U(7).U(11),U(15)^S ^^Slal. cflolEl 3(4)^ ^7l A-lH.-jill^ U(4),U(8).U(12).U(16) 

o-s. -Lv^^cf. 32flA^, ^71 c-noiEiooo)^ 'S-7i A-]«.-5iiii tt}.^7i(9ii)-i- -f-sii AiH.-jiii^ 

1671121 Ai a-^Jl^ c-]lolEl[u(l), U(2) U(16)](913)S ^€-€^1-. ^7] AlH.-jiil^ ^I^I^IC 

U(l). U(2) U(16)]^ n Ai u-^II^^S. AV>8-7l(Mapper)(915)<^Al nfl^slol ^2:«cl-. 
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£ 10-8: ^ ;Hl2^Aloiloi] i^^ A^o.-^])^ BI.47I ^2:1- H^flcf. 



>S-7l £ 10<H1 SAlsJo] safe "3^ til 01 Eld 000 ^^71(1011) S Ai«--5ll'i cllolEl(ioi3)fe ^7] S. 
9^^^ SJ^ vH)«>lEl(900)Sl-. ^^71(911) ^ c-|1o1e1(913)<4 7]^^ -^^^c^-. 

^eiM- £ 9o|)>Hfe ^7] «Hlo]E](913)l- Z^Z^-ofl cflSflAi A>>a- 7] (915)71- nfl^^^ ^^«:].^]d> .y-7] 

E. 10<H)Ai^ ^7) tflolEKlolS)!- z^n<^ cJl«flAi Al.^7l(1015)7l- zl-zl- Bi)^^ =^-^«>fe ^o) «|.ulel- z]- 

7l Cl-# ^^l^lolEll- ?}fe Al 471)4 ^140] .a^SsV"^ "H^^l^. ^efl'H. ^7) A-^S. ^^^<=>] 

El* 7Hfe -^i «.-iill\i 47fll- *msl ^2: ^'S-^O.^.^q ^y] ^#71(911)3. n^]^^ 

i2|- ^71 a -51)^ H>4^ Tl^^o] a _5fl^^fe 4711s. ■S-'ySl-Tfl ^4. #€• ^^7l £ lOoflAi^ -^7] 471121 

a.-^8^ cflolEl-i-^ *>u|.2l ^2:^^^ §H ''ll^^^l^. 271)2] Ala.-^]]^ dlolEjl-^ «;l.u|.2l ^^S. °11 

^^CLS.*<| 871121 A^a -All^s ^^^^ ^ ^A) 71-^^^ l-*'>m. 



'S-?! E. 9 ^ E lO'^flAi ^7] AiH -^11^^ a}.^^^e>fe Aj-71 A^ a.-^ll^ ava. -^^S>fe 

>S-7l A-1 a.-;xl|^ HV471 ^A^-i- S. 11^ #2:«|-ol ^1^*1-715. 

A^7l S. 11^ E 9 5J S. 1021 A-] a.-^]]^ H}.^7l vfl«. o. £.Al^ :£^olcV. 



±^ 711^, <y <:^1S. M71121 <a^ci]olEl[B(l). B(2) B(M)](1100)fe Aiu.-^])^ *47l(llll)S. -y^^lcl-. 

'S-71 Ala.-*il^ ^^71(1111)^ Ala.-;sl|^ ^H7l(iii3)2l 7|H^ sl«il^7l SJ^ >^o1e1(110)1- ^ 
4^4. ^7l Aiti-^fli^ HV^ ;«lH7l(1113)fe ^7l Ala.-sll^ «}-4^ sll^ >§ii(CH INF0)(1115) ^l-g-^M 

^1<^SH. * N71121 Ai HV^ ;(ilol Ai 2. x(l), x(2), x(3) x(N)* #^^cf. :iel^ ^7l A^a._pfil^ 

^47l(llll)fe >S-7l Aia-^fli^ al-^ ;*1H71(1113)<H1A1 #^ ti.-^)) ^ hV^ ^]o] X]^d\] rtj-ej- >S-7l ^ i^lol^l 

(1100)* Aiti-^ii^ «v4*>^ A-ia.-^]!^ ciioiEi(iii9)s m-n^^. oi# ^c-1 Aj-^isv^<^s].7i ^«ii <a oii^ ^^ 

Slfe AiH.-5l|^ dlolEl U(l)2l ^ #^4^* ^'3«>7lS. ^Cl-. ^71 Aia.-5ll<i H}-47l(llll)fe 7^^. ^ 

N 7)121 Al^7l (Selector)*^ <^)^ ^ ^*1) ^^7l(1121)fe ^7l ^ i^l^lEi (1100)* SJ^cll«lEl(ll 

23)S. SH. ^ M71121 «a^i^olE|(li23) ^eisl-o] t-^ >«.^a.-jsfl^ cflolel U(1)S. ^^^o^ #^^>1| « 

Cf. nSlJZ, ^7l Ai«i7l(1121)ollAi ^7l <a^t^lo)El(1123)^ -Hii >^l<^)Ell- A^U -^fl^ C-|1o1e1S. ^^-^l-fe?} *>fe 
^■8: ^7] AlU.-il)^ ^4 ^H7l(1113)0llAl AiH.^^))!^ B}.^ ;*)lol A]^^ ^ «l^q) Ala.-jq)^ HV4 AlJ^o] ^ 

(l)(1117)2l jsiHoi) in.ei.«^=^s|fe ^joici-. 



-S-71 E 9 ifl;^l E ll<^]Ai^ .g. ^1^21 ;^12-^aH1o]) nj-^ A^B.-^!)!^ hV^ ^4. Hj-Alofl cl-a ^ sj-^o) <g^,^olEl§ c). 
^21 A^s. nl-€- Aia._^]Hgo]) «].^ ^^*l-°^ ^-S^^ll^ ^<H1A-1 ^^^Sl-^ ii.^<Hl ^^^}^, ^2)-^ rfolul aIeI* ^s.^ 
^ 9X^B.S. ^3)-==^ -id^^ 2il°l'a<^m ^S.^/al2lS.:^ ^^^S.7} Sife ^B'i «:^ol)Al3E. AOSlA^ oj.^ ^Al^g. 

^ ^4^-^^ Al ffl-g-sl^ Al a -All^^ X\:^6ti n^-si. ^sj-s.^ ^s. 5a^^ #^ol«1. ^l 

^7l-^ol ^J^^ Cl-OlHlAlEll. ^4«>fe ^O] 71-^«:>7U ^1^. 



cl-#^S. -g- ^^'^21 ;«ll3'aAH6|] nl.^ AiH -^1)^^ :S.a|, 2}^^ o.^ 'S"^^ S. 12a vfl>^l E 13^ ^2:«H 

'a'ii«f7ls ^cl-. 



- 14 - 



■§-7ll#3l ^2002-0076049 



^7] S. 12aofl SAlsJcH Hl-S}. ^o] ojo^o^ Al^0l]Al AiH.-jill^ ^^7l(1211)S. -y^Slfe A^ 

dlolElCRd). R(2) R(8)](1213)^ 87flS] Ai neflA-l, olfl <a^5|^ 

• cllolEi(l213)^ -^71 Ai ^'a-7l(1211)oflAi Z^Z\^ ^^^S. Zl a^^-^]{^o] ^r^s\o\ 87flSl ^^ A-^a -5)1^ 

[Ad), A(2) A(8)](1215)S #^€4. Aj-7l ''^3\3] a]^ t=tl'>llAi :5i ^^fl ^o]^ R 

{l)fe^7l Aiti -5||^ ^'3-7l(l21lH 2l«() >3-7l #^ A1B -5111^(1215) ^ ^] #^ Aia-jqi^ A(3)S. ^"g- 
?Jc|-. ^fidl. ^7l S. 12b<Hl £Al5lo] o;(^ Hj-izl- ^o] ^V7l 'y2^ol Al^ t=t+l Al^ 01^21 Al^, <a ofls. t=t2 Al:g 
oflAi >5)-7l A^a._5H^ ^^7l(1211)fe -^7] <Un^^ Ala.-^ll^ cilolEKl213)l- >S-7) £ 12aollAi uffi). 
^ S£ cfSTfl, '^'3^^ ^o]7} ^Ag^s.^ ^^^o] 87l|3] AiH.-sll^[A(l). A(2) A(8)](1250)^ #^€^1-. 

1^ t = t2 Al^4 t = tl Al^-iflA^ AlH.-Slll^ ^x^o] Cl-HTI] S\jL, ^7] A-lU-^fl^ ^r^O] ^^^Cf .^-^l 



^51^. ^7] S. 12a 5J S. 12b'^Al ^l^^ Ai H.-^il^ ^^2} A^«._^il|^ ^^7] vfl-?- ^A^^ 

5. 13^ ^2;«1-<^ ^'g«}-7lS. ^4. 

^7l S. 13-a: ^ "a ^Ajoilofl nl-^ Alt!.-^ll^ ^^7l g]^ ^Aj^ £Al^ a^olc].. 



-f^a. 7fl^fil A^«-5B^ cflolEl, <a K7I1S1 A-la-^ll^ <^1o1e1[R(1). R(2) R(K)](1311)fe 

^i«.-^fl^ ^^3-71(1313)5. «a^:acl-. ^e1^. ^71 AlH.-^l]^ ^'3-71(1313)^^71 <^nS\^ AiH.-^ll^ CilolEld 
311)t ^^O-S. AiH.-51)^ ^^^^n] €4. <H7lA-1, ^7] AiH.-^ll^ ^'3-71(1313)31^^ AiH.-^5]l^ 

^11^ ^"3- ^lol 71(1315)31 ;«)H<H1 44 ^^4fe ^<*H, ^^-71 Al -^11^ «-'3-7l(1313)^ sfl^ ^iL(CH INFO)d 
317)011 44 'a-^ Aia.-5l|^ ^^ ^r^^ ^]<^t}^ 5J014. ^71 Aijo-^ll^ ^13- >llol7l(1315)^ 7)1^, ^ K7l). 

4 -H «.--*ll^ «-'3- JHH n(l). n(2) n(K)l- ^4 Alu.-it||^ ^'3-4(1311)S #^4j1. =l^^ ^7] 

^i«--^H'i ^'3-4(1311)^ ^7] :^]o] Aijiofl iti-e}- AiH.->iii^ cHoIe^s. ^^ AiH-^ijtgs. 

^'3-^4. 4* #4 'S-'Hl^Tll -^"3471 4«11 'Q <=^]s. #^ AiH.-5fligsi Aiu._jiiiigd3i9)oi^,g. 31.:^^^ ^ 

4J5L4S. ^4. ^4,^4 ^^4^^i«.-^ll^ ^144(1311)* c-IIoIeI (1321)5. 44 ^^4(Selector)(132 
3)7> -^4 A^H._^1I^ ^144(1315)4 ^H<H1 44^4 K7114 A-ia.->^ii^ 401^1(1321) ^ «>ui.# 
44 #^ 4«.-^H^ A(1)(1319)5. ^'3-^>4. °144, ^4 -id^4(i323)^ -^4 a^u.-^!]^ l-'3- ;Hl47l(i3i5)ofl 
4 l:-*^ ^ AiH.-AB^ ^ig- ;q]oi a)j: n(i)(i325)l- 4-§-44 sfl^ #4 4 «.-a11^^ ^'3-^4. 



^4 £ 12a vfl4 £ 13<HH -gig^ H>^ ^ol ^7l 451 4^ »8-A) Al^r^oflAl AlH-^ill^^ JL^^o_s. 

^•3-44 ^Ji, Al^Vofl ^v^si.£s. 2.0. «.j^jfl^oii nj-el-Ai Aj.71 a -^fli^ ^f^^y^^ ^o_^^ 

^^■g 4j7, se^ ^fl^-S-^^oJl 44^*71 A-ia.-^!)^^ 4-g-4o.s ^'3'44 ^4t^ 444a1e1i- ^s.^c1- =l^s.s.. 
4^^ ^^^4 ^'8-44. '8-4 ■& ^'34 ;H12^4<^1^4 ^Itb 4.a-isll^ ^^'S-44 ^^4 ^ ^^^4 43-^4 «=il 
oiiAi ^ig^ 4H-^i|i^ :a^44 ^-9- 44444^-^4 4^ 

§-€•44. 



4^-5-s. ^ ^^^4 44^4 °iH] 4€- ^£4 ^71- ^ ji ^^5.44 ^fe 44^ PAPR 4.^ ^^11^ -a^l^'S' ^ 
4 -i- s. 1444 £■ 16^ ^2:44 ^'34715. ?!-4. 

£ 14^ .g- ^^sH -a -^AlofloJl n^.^ PAPR Al u.-jq|i^ ^j<\7] ^3,^ s.^]^ £.^ol4. 
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■f-ii. K711S1 A^B.-A1)^[M(1), M(2) M(pl) M(p2) M(p3) M(p4) M(k)](1411)<>llfe 47fl 

s) 4<a5} A1 «- in ^ (pilot sub-channel) [M(pl). M(p2). M(p3). M(p4)]ol ^^s\o] 0x^:^31 7}^^}7]S. ^t^. 



^ y^v^ 2fli(path)^ K7)121 AiH.-5ll^(1411) t^]o]^ ^ i^<a^ '••^y.-^fl^ c)lolEl[M(pl), M(p2), M(p3). 
M(p4)]^ '^^7](1413)S. <a^HlJl, •$^'a-7l(1413)^ SE.(pilot scrambling code) ^^S 

7l(Generator)(1415)<HlAi ^a^l:^ 3- Cpl(1417)S|- z^z^ ^^g" 

j^"as cpi(i4i7)^ <a cpi=[i, 1. 1. ^^1- ^^^^^ 

^ Ai a _;*ll^[M(pl). M(p2). M(p3). M(p4)]* ^7) K7flsl a -^fl ^(1411)^ S^(scram 

bling code) «J->iS7l(1419)«Hl^1 1^ ^3^*^ (1421)[cl(l). cl(2) cl(K)]Sl- ^H^lrSK 

scrambler)(1423)«fl>^ iH^l-^ (scrambling) ^4. 



^ i^lrife ^7l Ai«.-5fl^(l411) t^]o]^^ ^^7] 3^<a^ i81olEl[M(pl), M(p2). M(p3). M 

(p4)]7> 'g^'t>7l (1425)5. <a^slJl. ^71 -8^^1.71 (1425)^ ^7] 3^<y5! ^3^1-^ ^^371(1415)011^1 ^/g^ 
>112 J^<a5! iiia^l:^ Cp2(1427)22l- ^7l « -^11^iH)o1e1 [M(pl), M(p2). M(p3), M(p4)]^ ^«11 
2:SH <*^7lA-l,>8-7l ;«ll2 5^'a^ iiiH^l-^ Cp2(1427)-ar ^ oils. Cp2=[-1. -1. -1. -l]sl ^2: 

» 7l-:5lcl-. ol^Tfl >a-7l ^2:^ Aia.-ifB^ cilolEl[M(pl). M(p2), M(p3), M(p4)]l- ^J-7l K?)!^! 

-^^ t11olEl(1411)^ ^71 ia^l-^ ^>a!7l(1415)<HlAi ^^S^ S=.[c2(l). c2(2) c2 

. (K)](1429)fil- zl-z]- A3^-i-el(1431)o(|Al ^la^lr^^i^. 



ol^Tfl 5fl^^ ^ sfli<>llAl A^A^^ Aiti cflolEl*, ^ >a-7l ^'a:7l(1423)Sl-^7l 'S'Al-7l(1431)'Hl 

^^slfe zl-z^sl -il^l". ^ ^7l 'S'AV7i(i423)oilA^ #^Sl^ A-1ti.-^fl^ ^lolEl [S0(1). S0(2) SO(K) 

]S1-^71 *A>7l(1431)ollAi #^slfe Aia-^fl^ c-|lolEl[Sl(l). Sl(2) Sl(K)]^z^z^ 

(IFFT)(1433) ^ ^Jl^ ¥2loll «$7l(1435)oilAi ^ji^ ^Elofl ^^^4. o]^7\] <^si^ ^^o^ 

^ cflolEll- 2=-y-7l ^jl^^slofl ^«:7l( 1433)011 Ai Aia.-c-)lolEl-i-[sO(l),sO(2) sO(K)]4 ^^7l ^51 

^ ^El-Hl ^«:7l(1435)oflAi Aia.-i:-llolEll:[sl(l),sl(2) sl(K)](1439)^ sl^cfl Jg^^^uKP 

APR: Peak to Average Power Ratio) 7il>;i7l(1441),(1443)S. <U^^^. ^^7] s\3.t^ ^]a1:71 (1441)^ 

^ji^^eioil ^^7l(1433)o1lAl Aiti-511^ i:flolEl(1437)l-Sl ^3.t^ ^^Hl«- Tfl^^H ^ ^3. 

tfl PAPR(sO)l: al 517] (1445)5. OLeli. >^7l Bjaifl ^5 ^^^1 ^1^71(1443)^ ^7l ^al 

^ ^elofl ^^71(1435)*^^^ Al«-^i11^ cflol El (1449)1-31 slatfl ^5 ^^^l* :^'a-«H slacfl sg« ^ 

-^Bl PAPR(sl)»^7l til 517l( 1445)5. ^21^^71 Hla7l (1445)^^71 slHcfl^S^^til ^1^71(1 

441) ^ (1443)ollAl %%S\^ Bl^tfl ^^«11- til51*Vo1 d Slacfl ^5 ^^Wl-l- 7>^lfe & 

(MINIPAPR)(1447)^ -a^lSH ^ej7l (1449)5. ^^^cf. nel^, ^7l >gei7l(1449)^ >8-7l «la7l(1445)^>H 
#^^MINIPAPR(1447)a* 7>;^lalAl ^>7l ^Jl^^slofl ^^7l(1433)ollA^ #^sl^ A^a -^fl^ iH1o1b1(1437) 
^ ^eloJl ^«-7l (1435)011 Ai #^Sl^ « -^11^ i:-llolEi(1439) ^ ^7l c] sl^cfl ^^til» 7>^1 
^ AiH-i*H^ c-llolEl# -a^lsV^l. ZL Al^^ A^H-^H^ 01 ^l E^-*. »S t/^l S ^«:7l (1451 )5. AJ- 
7l 'g^/a!^ ^$7l(1451)fe >Si-7l ^^S. <Q^^ -*fl^ cflolEll- ^Efl5. ^«:Sl-«^ ^7l 
«^tgo^ o^ -M^HHA^fe 4<a^ i^iH^l:^ SHsq- aH.7> zl-zt 27ll'5« >^!':§€ ^-f* ^ oils. ^^^^V 

c^7lAi, >^7l 3^^5l ^ iiia^l:^ SE.7>47ll^ <a oil^ Bl-ol s. 15 ^ 2. 16^ ^2:«>«»1 ^ 

'g«l-7l5. 

Aj-71 £ 15fe S. 14S1 "S^-il?] ^2:«HlAl ^al^ ^5lo|] ^^711- ^^J"^ ^ifc PAPR -^^1 Al« -^11^ *^7) ^2:^ S. 
Altl- S-^Olcl-. 
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^^-n^ .floiBi(i5i3)» «a [1 1 1 -IMS r'l n 1 wflalV^ -H^i^ 

"^^V'^ : \yliTc^^A^L^^^^ ^fl^ '^ll'^l^- ^"^^ ^7>7l(1525).(1527).(1529). 

^4. i&elofl ttlS7l(1549).(1551).(1553).(1555)fe "^^1 -^^^^^^^^^^'^ ' wT.lC^ ^Ba^^^^ 

^7> [1 1 1 l]«l2l-:a 7>:^*>^(#€: -asl St [j 1 1 Jl 7>-^''>^>- ^ 

[j j j -j] ^^=1^1 ^^l"^- 

aei^ >*7l £ i5oilAi ^'itt ^-^171 ^^<^ ^^*>^ ^-J7l £ 16* ^'^^^m ^4. 

^71 H 16^.H 15^ PAPR ^^-n^ ^^'^'1 ^**>- =^"^^1 ^"^^ 
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Eife 3}-'a5} ^#71(1617)5. <UnS\3L, ^7) ^'U^ ^#7](1617)^ 5^<y5! Ifl-^l^l-l- -^^#^1:^. ^7]J^ 



ZL^JL =^3.^^^ ia= ^>a7l(1619)^ ^7] ^'il7]<^^i ^}%-^ ^4 ^<^^ a ^ 

Cdl, ;*il2 2S. Cd2. ;H13>;3^1-^ ias. Cd3 55 ^H^H^-t^ SS. Cd4# ^^^cf ol^Tfl 

3^*^ J^-a^J ^#71(1621)5. #^5lJi. >^7) 4^5J ^#71(1621)^ ^<^^ cflolEl, ^ Cdpl 
Cdp2. Cdp3 ^ Cdp4'j}-^ ^#*>J1, zj- 51^.^5? ii])^ cflolE^^ 4^ ?i^7l)olS(coiTiplex conjugate) <a-iL>7l(l 
623)oil>«-1 4^ ?i^7ilolH(complex conjugate) ^«fl^c)-. oI^tI] ^7] ^±. ^i^Tflole 'a-«+7](l623)<H)^i 
-tlJ:** 'S-71 iq-<a5J ^#7l(i617)«llAi <J3:^!^«S^'<^7l (1625)011^1 ^^t^ ^^^g^^ s= <gt||:oi ;q]74^ si- 

*Bti c-DoiEi [j j j -jl. [j j j -j]. [j j j -j] 55 [j j i -j]7> 



3I^<y5J ^^571(1627)^ >^7l 4^Ai7lo]iA.l A}^^ 3^^5J ^3^1-^ ssfif ^<a^ jq-^ 

5i i3^-t^ a = , ^ ;Him<a5i ^3.^^^ s.^ Cpi = [i, 1. 1. 1]. n}2^-'Q^ ^3.^^^ Cp2 = [-1 - 
1. -1. -1]. m^^^ ^3^1-^ 3.S. Cp3 = [j. j. j, j] ^ m^'Q^ ^3^1-% S= Cp4 = [-j. -j. -j. -j] 
* ^i^S^^. ^^71 i^oj5J ia^l:^ a= ^^37l(1627)iAi ^7] 47fl3l 4^5J ^a^l-^ SHl-^ 4 

4: ?i^7JlolH ^-^^71(1629)011^1 ^^ ^^?\]o]m ^^j^ Cpl*. Cp2*, Cp3* ^ Cp4*S. ^^^^Jl, o]^7\] 
>\]o]E. ^HH^ «S^'t^7l(1631)S -^71 'S^-tV7l(1631)fe ^7] •S''ar7l(1625)ollAi 1^^^ a] 

2f ^71 ?i^7llolS <a'a-7](1629)oflAi t^^^ -ilJL** 2^Z^ ^S^O^ 4^5} 3= «g^^'>j^i£ ;*ii7i^ 

47HS1 ^J: [j j j -j], [-j -j -j j], [1 1 1 -1] 5J [-1 -1 -1 i]7> ^t^. 



ZL^SL Z^o]B] ^>S7l(1635)fe ^>7l -^^7lollAi ^^^t!" n^]^^ ^'U^ ^ ^o] 

Ei ^[111 -I]* ^i^m^. ^j-71 i^<a^ no]B\ [i 1 1 -d^ ^± ^^taois ^'t!-7i( 1637)00^1 

^± ?lf^7llo]S #1«11^A1 [1 1 1 -i]o) ^t\.. o]^^] 44, ^^TflolH ^«ll^ cflolEl [1 1 1 -1] ^Ai.7](i639) 
S. #^£lJl, ^7) ^^7l(1639)fe ^7l 'g'^7l( 1631)011^1 cflolEl^jq- ^7] ^di ^^711o]e^ j^o^^ ^fl^ 

tllolEl* ^7] 5^^^ ^^«| ;«ll7l;a 47ilsi ^^e. U j j j], [-j j j j], [i i i n [- 

1111]7>€4. 



^71 £ 1601]A1 H><4 ^o] 47l)Sj i^^^J s^S. Af^Sl-^ mlolE^^ 

[j j j j], [-j -j -j -j], [1 1 1 1], [-1 -1 -1 -1]SH- ^01. ^71 47]) ^^fil 4711 <ie1^:e(eiement)7> S.^ *j- 
^ 7Mfe s-A^oj 0^0.0^. >a-7l 471131 Aiai-i- ?Voll^ 7^2^ 90S.(degree)Sl ^>o11- 7^^ ^^o] ojcf 

S£^V olnfl Aj.71 ^A|7]cHlAl 47flo] ^^,3^!-^ aH^ll S^sfl ^3^a.^s].j7, ^ji^ =210]] ^^sj-c^ jq^cfl 
^i^Bl» 7Hfe ^^tl: ^1 a -^11^ dlolElnV^ ^d^t}<^ ^ ^7] AV^ti- ^a^*^ S-Sl « ^^<1( 

branch)fetl 1 1 1]S] ^.^^^ ^^a. 5l<H 5ac|.. h^-bI-aI ^>tl7loJ|Al^ ^7] 471) o1^*>c^ [1 1 1 ijon 7l-:g- 

7M^ ^SS^l* 1^*><H 4^^7H1A.1 A}.^^ riH^l-^ SSI- <il^«^fe -^J**! 7>^S>i:l-. ZL^ . ^7) £ 16011^1^ 
'S-71 [1 1 1 IM 7>^ 7>4^ ^^a^lfe ><^lSi^Olll Oj-E^-Al ^A]7H)A1 ^]3^3_^M.^ £C £^3^ ol^S].o^ iilH^l- 
^ «^S■S-^ -^ SlTll ^o]t^, ^ ^3^1-^ ^#71(1641)^ ^7HAi ^.3^ «Vs^ :gol 

^■tl7HlAl Af^t^ SS» ^cf. zieflAi, ^71 5J ^a^*^ S= ^S. ;g#7l(l64 

DoflAi <^r^ A}^^ 3_^7]. ^^s)t3 Al^7l(1643)fe ^7] ^ ^3^^^ 3c ;g 

^#7l(l641)^]Ai ^3_^M.^ ;^jioji 4el.>5J-7l i^H^l-^ 3.S. ^>«7l(l619)o|lA-] ^A^^Vfe ^3.i§ 

1-^ 3.^^ s)l«3- ^3^^^ ^^Sl-o^ ^AV7l(1645)S #^^cl-. .^71 'S'A!-7l(1645)^ ^7) ^ ^ 

S^7|(1615)o(lAi ^7] «fl<^ ^H^^^ a = §S}o^ 42:7l(1647)S t-^t^Cf >S^7l ^2:71 
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(1647)^ ^7] 't^7]a6i5)<^^ 42:«|-<^ -^7] -^^y^A^ ^-S^^ ^fiSfl l^lolEjS. ^S«fl 



Zielas.. S. 14 ^^1 H 16<^^^ ufs]- ^o] cf^ «8-^ Aliii^oflA-] sj^cfl ^S^all- 

^1* ^ol 7>^«>c)-. u^E}-/=i ^ ^igs] ;*ll4'a^l«^«l| "S-^^ «>1-8-«V^ ^7}Si\ Jf7>:^a. ^'S^o] sio. 



•a^-a^ x(t)(1701)^ 27fla^ D||>!:{path)S ^^sl^J^l ^ ^^5^^ ^S. (1702)^ ^7] ^Six 

(t)(1701)2l- ^^o] E|£.s- zero degree phase(1704) ^S^(offset)* ^5.^ s>o^ ^ ?>bI1»4 "yrEflM-C 

1708)1- 7]^ ^-tlAlJi xl(t)(1710)S. ^t-^cf. Ziel Jl sflihS. ^^s)^ -11^(1703)^ S 27Hs^ ;g 

SS. ^'tsl^cfl -f-S-tl zero degree phase(1705)^2-H.-S■i• ^5.^ bI-d^ sj-^-fe^ ^^y-'?] 180 degree p 

hase(1706) ^5.^^ 7H£S. ^cj. SL^^-t 7}:^]^ (1705) ^ ^H-^* 7^^ (17 

06)^J1S) ^1( switch) (1707) oil Ai Hi^l^)^ '^^(training symbol) ^^<^1 Mt^S. -^d^^o] 

cf. >a-7l ifl^l(1707)<^]Ai Aiei^ Ai = ^;54| o].E|iul.(i709)^ ^ ^AlAl J: x2(t) (1711)^ ^^-71 
^ ^Bim-(1708) j: xl(t)(1710)^ ^-S^ hl(t)^ (1712)-1- -f-^flAi ^^yi^ ^^^(1714)0)1 

==r^Sl Jl, <J]-BllM-(1709) x2(t)(1711)^^4^ ^11^ h2(t)<;l ^S.(1713)# -f-SflAi ^a]^ o>.Efli4 

(1714)<^ ^^^cl-.^/ilia- ?ttim-(1714) ^^'Et ^i^el7l(1715)S. <a^s]<H 2711 iill'i 



^7MAi 7l#^ ^'-iJ cj-oltHAlEKTx diversity) '=?-3i<^ ^^^^S. ^^^51-713. ^c]-. 

<ysl£l A]^ t=tl ^ t=t2'H|Al >il-7| 271121 ?>Bim(1708) ^ (1709)3. •g'l'Slfe a1:£. xl(t)(1710) ^ x2(t)( 
1711)fe cf-S-^l- 

xl(t) = x(t) at time t=tl 

xl(t) = x(t) at time t=t2 

x2(t) = x(t) at time t=tl 

x2(t) = -x(t) at time t=t2 
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-i^n^] 1 

r(t) = hl(t) * xKt) + h2(t) * x2(t) at time t=tl 

"rn^ 2 

r(t) = hl(t) * xl(t) + h2(t) ♦ (-x2(t)) at time t=t2 

^7] ^t^^ 1 ^ ^^-i] 2<^'^^ >*7l " *" ^ (convolution)* fijol^cf. n^cfl ^Ji^S ^l<g(frame)°fl><'1 

^ ^SflAi ^^Hlfe ^-a^ SiNlol^d -^^^ ^'S^^'^^a 7>^«V^, >a-7l t=tl S t=t2ollAi 

si -tlJ: x(tl) ?J x(t2)^ -S-^^ ^3:7}- ^cf. 

^. ^7l *t>oflfe 'a-71 '^n^ 1 ?J ^flj-^i] 27> ^a^M 3 ^ 4S. S^^cf. 

^Sh^ 3 ■ 

■•.i.irCt)-hKO"x„CO+h2Ct)'x„(t) 

4 . 

"•t»..Ct>-hlC0*x,^0-h2(0'x„(t: 

^J-7l 3 ^ ^^h-i^] 4<H1A^ ^ nz]^ Al?!- t=tl % t=t2ofl>M 'r't!^ H^flol^ ^a^-^H. 

oieflA-l, >a-7l 3 ^ ^^-i] 4» <il-8-«l-<^ ^^^^(transfer function)* '^■S- 'r^l"*! 5 ^ es)- 

5 

R„,-CH1+H2)X. 

--r^l-i] 6 

Rtt,-CHl-H2)X. 

HI (R„.„+R 0,tr) 

H2— — -^l^(Ru,t,-Ra,ir' 
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ojei 71-^) ^^oi 7>^^^ asjss. ^"^si "S^lfe 'S'iS -aAioflofl ^^s)<H ovj^n^ 



^ Si^^S.. ^ ^^2] ;Hll'gAHoflAi ^SL^s^^ cff- f.Al Al>.^al >a-of|Ai i2.^7l- ^A^^ c|)o]El# 

Aj-71 IJ-^I- ^-^-^ ^JKsymboDl-f' SVq-^ 4]^<^1 afl^sla^ r^i]o]B\ o]^ 

e1>8 (interleaving Vc]©! El E^igCdeinterleaving)* ^^sfS.^ sH ^VM^^] ElS.-^^^-^ ^<Hl $1^ ^ cflol 



H^V^ Al^i^s) Aiu._^fl<^<Hl tflsflA^ ^4^'S^(repetitive transmission)*^ -g-Sf^^ ^2^-^ ^-ol>H a] El (frequency 
diversity)!- ^^^^ ^o] 7}^^?^ o]:§^ 7Mt\. zii^A^ ^s^^ aJ^!^ i^OoVg (frequency selective fad 

ing)oli4 2l£^/Hlsls.^ ^^^3:7> <iq-^ 511^ €-^«flAi£ Ais)A^ cflojE^ jf-Ai^ ;(11^5>ai, atl- Hi:^;^ 

A) Hi 1- ^ ^ * 7l-^*}-7ll ^ttfe ol ^ * 7]-:5lc|.. 



^^^S. ^Jl u.^3q|^oll4 ^i^^ Cl-^ A]A,^0,]A^ Ulel ^^gSlol O^:^ 

€ 4€(pattern)^S. a1^<h) xi\^s^ ^^SH -i-^ ^-S. ^^*].7li+ -^7] a1u.-^||^ ^tg-^ .y-s^oi) nj-el- :^-§- 

^ Ol^^ 71-^ tl-. 



Ml Si^S, -g- ^^"^Sl ;fll4-^Alo^]ollA^ 3]57 d-f^ ^Al Al^^ofl 5iolA^ <|.Al^o|lA^ ^7>^ ^1- ^^'^ 

^JIAiE cl-^al a^(scrambling code)* ol-g-^V^H ^lacfl ^5€^«1(PAPR: Peak to Average 

Power Ratio) 71- a^diSj-^, ^ aI^^ a^h ^fl^^ ^ai^o||a1 ;g^sl.£S. ^clS.-*^, -S^AlTa-sl .^^ ^s.7](pA: Pow 
er Amplifier)2l -^^* #<a ^ 5i-0S.S. ^^7] -g-ol*>7ll ^x:]-^ o]^^ 7}:QTi^_ .^.71 ^.^^^^ 

5Jol 7>^Sl-S.^ Sl-7] nfl^oil. ^-{171 «^H.^1)«H ^2:7> ^Viji-*!! ^cffe ol;^* 7l-:5lT:l-. 



4^ 3151 cl-f- ^i-Al Ali^oilAi ^Al ^1-Eil4(antenna)°fl tflSflAi cfolHlAjEll- nfl 

<HlAi Ai^ ci-a. ^ii^oii cB^ ^A^* ^ 5ji£S ssilol^ 'a'a(training symbol) -S-^«^ Ais. fl-** 



^711^61 #2002-0076049 



>y^^ ^^-^i^^fe <»]^-i- nici- 



es?) ^T^si.'^^ 

■^7] ^s.^ 'y^«>ui. -a^^ els. *^vfl ^^-i- z^zi-oflAi «?m2i si= ^s.^ >a^oii 

^]l7ll^fi}- ;«ll47l)^^ l-'a^ 7ll^blii^. >i}-7l ;<fl27||^i)- ;*ll37fl^^ 711^^-g- #^.^5. Ali^. 

^7] ?lElsllH^ Cf^ aJ->4 -i-A] Aji^Sl ^^5)^ ^^l-f- ^2: ^^^1 Ala.-iil)^^JfLEl ^g" 

7l ^s.^ ^^-i- zi-z^-o^ els ^s.^ <a5l^Sl-^ slH "ael^iH-^E] ^^V:^ Hflj^l*> 

<^ AJ.7I 2j57 «^ cf^ Wj-Aj .g.Al Ajib^Sl ^yigo^ A^«.-5fl^S.ol] ;y.7j g^c ^^S. z]-2l-o] e|c 

^s.^ /iBl^B-i-^ E)= 'iel^E7> Hll^ls):£# -ilEleliS^^ O.^ S^.^ Al>i^. 

>^^7l Aia-^ll'i «}47lollAi #^5)fe Ala.-;Sll^-i-ofl Cilt^l >a^S)<H Jife Af^a"*!-^ Cf^^l J^}^7]^-^ 

^l4«^o)l Sl<H^i 
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^ ^^^^^^ 

^^i"?}-^ A>^^# o.^ ^1-^ A]^^. 
^^ A^ x-llolEll- ^)<Hs>fe a.-^llig ^ig- ;qlol7lS. ^^^^i* ^^^5. b)-^ Aj^^. 

^V7) Ai Hi-sll^ ^]o]7]^ ^7] A^a -^fl^S-Sl ^ j^ll^ >^Eflo|l 4^1- ^7] Cj-^S^ >5i^7ll- Zj-Z^O] ^7] 

<y ^ A^ U._^])^CilOlEll-f^ A1^^ Ai iNlolEi* ;a^^^ ^^1 O.^ S].^ Al>i^. 

3^51 ^J^^ tq-f' -f-A!Al^^<HlAl JtlHcfl J|5 ^S^Ull- 7Hfe Al «--^fl^-i-^ ^-tlAj^lE^O]] 

<a^5lfe A^a.-^])^ c||olEl-l-# j^^^ AiH.-^))!^ dlolEl-i-i- ^1*1-7) ^3.^^^ 7ll^ >8 
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7]<^^^ t-^^ l^)olEl« -3-71 ^H^l-^ iaS-i-f- ^11 iaH.<2}- §*fl ^a^l-^ ^l2^^7lS!l-, 

^7] ;«il2'S^'tl-7lollA^ ^ji^ ^e|o|| ^^svfe ;«ill^Ji# ^Blofl^^7lJi)-. 

7^<^'^^ no]^9 ^7] ^s.^^^ 7^2 ^3.%^^ ^=.^1- ^3^1-^ JHi4^'t!:7isi-, 

^7] ;»il4'^>5+7lo1)Ai t^^^ AlSll- ^Blofl ^I2^al# ^Hl'^^€-7li4, 

^7l jl^ ^S]o]] ^^7] ^ 42^ Jl^ ^Elofl ^^7) >HHEl»ofl cfl^ i|3tfl 3^ 

olE]*^ ^7) 3151 4# f}-^ -i-^ A)>,^S| Al a. Ai^S]-^ >idei7ll- 5.^^^ ^^6. 

3^^^ ^H^-i:^ 711==^^ ^7] ^a^l:^ SS. /fl^sV -^<a*l-7)l ^^^S. Sj-^ a)^;;^. 

;»I112^'^ 5a'H^l 

^71 ia^l:^ 71]^^ ^7l 3151 ^a}-^ Cl-f- »8-Al Alih^oflAi ^HlSr>fe ^j7^ ^Sjofl ^^7li!f ^ 

^lllH-ofl 9X^M. '*7l 4*^^ ^H^l-^ SS.7K4711S >«Aj€ ^-f . ^7l 471121 ia^-ir^ 3.^m:^-8: 



^T^*J- 15. 
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U^l-. [-j.-j.-j.-j] ^sfls. ^S-^i^-^ Ai^^. 

16. 



7121-. 

^J^7] 3^^^ « -^^ i^jolEla}- >8-7] 3^015} s=sl ^^Tfloisa^ ^-tl-sl-fe ^11* 

1:^ as. >8^^7l2l-, 

^7l ;*il2'g^'t!-7H>«.i i^1«>lEii-g- >8-7l <S^-$lAii^<i(|^ 3q.<g5} i^jolelfil- ^,3^^^ 

^J-7] ^H^l-^ as* 7>^laAi ^7l cflojEl-i-* >i3^1-^«1-c.l 4^«>^ ^S7lS. 

^T^«J- 17. . 



^7l 2151 ^34-^ Cff' »8-^q ■f-'tlAl^^S] f ^ iNlolE)?} <a^S|^. ^7] #^ l^lolElsq- ^-8- .S-H-ijlol 

^V-^lM-fe 'ilJ:!- H^l<il'd t'?}-^?}- sells ^-t^^l-^ ;«ll2?l:Eim-Jf s. ^^j^ * ^'S^s. ^]^^^. 



18. 

ajS «^ d-f' .S-<5=1 -f-ijAl^^oflA^ 7)l'ilA] 5-171 ^1^ wj-^ojl SiolA-]. 

'SJi tflolEii- 5l = #s^ ^la-a^H ^n<^l ^ll7H=^sl els tal^HS ^^j^ ;«ll27ll'^s1 # 

^a^l-S OI^'H^ His 'i'S^- °la'3Sl-^ 3!l-^3!l-. 
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;«fll7ll'^fil- ;Hl47fl^fe -^-a^ 7l|^olo^. >8-7l >fl27ll^Sl- ;fl37ll^ ^a] 7l|«^^<a# U-^. 

-^■71 ^jH Cff- MJ-^ Al>;^2] "^^51^ ^^1-^ -a^Sl >Ha.->*fl^-i-^El ^V7) 

4^ cf^ U-^ -f-a Aj^i^sl^:?: ^^S) Aia.-^|i^;i.6j >s.7l 2l= ^^s- z^-zl-s] els. ^ 

el.^Hl-f^ els. ^2l^H7> nii;*i5|:£s. oiEjel'SsiF^ ^^-^.s. »g-^. 

^SL Cff' -f-^Ali^rtfl^-l .g-^ofl Si<HA-1, 

•a^si^ i^HEii-^ z^n^]^ ^^^--a^ 7B^n}:#£q 2^2^ ^<Q^:f\] 4^4. 

^ "S-^. 

^7] ^^^^'S-71 «a^^OlEl-i- Zl-Z}-o)l cflSflX^ >a-7] A1U._^H^^S .y.71 <a^lHlolE-|» ^^S> 

o1 ^^s>fe 4^ o]=.ol^^ .g-^. 

^^«J-23. 

^I22'^<fl ^o]A^, 

^7] t^]o]^7} H>^« A-la-jifl^^ J^7] >H « ^<I)^ ;§iLofl n}-el- ^.s. t)-^ aj-i^. 

^T^^24. 
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^^y] Al^oflA^ nlel ^^^V Al^Vo] nfloj-Cf «y^Sl^ 'Ha-iill^ C-flolE^^^ .8-71 ^2: Al 

^^«J-25.. 
^I24^<fl Si<H'^1. 

3131 ^31-^ Cl-f- HJ-AJ ^AlAl>;^Ol]Ai 3113111 €^«1* 7l-;^l^ «- - ^^11 ^ ^<^«1-^ 'Hi 

^J^slfe ^i^-^fl^ cflolEH-f- ^<u^ c-iioiBis.^ ^t*l-7i fl^ 3^<a^ ^a^*^ 2^1- dl^^ 7fl^ >S 

"a^Slfe Ai H.-^!)^ c-HolE^s-al. >5l-7l 3^^^ ^iiH^l-^ m ^"a^ iiiH^l-^ 3S.# #Sl-«^ 

:i^a^l-%«l-fe ;fll23q-^3!l-. 

-a^Sl^ A-la.-^])^ t^lo]Ei-i-f' S^'Q^ dlolEll-^ ^^1 ^ ^ ^1 a.- ^fl ^ CilolEl#2l- -^7] ;qU3jl-<a 

?i ^a^.l-^ 2S.fil- ^3^1-^^ 3^<a5i '^i iHlolEll-^ ^71 ^3^1-^ 3.^%^ m iH^l-^ SS.S1- 

^7l ;Hl33!l->goil>«i ^jl^ ^2^o)i ^^^l-^ ;,ll4jq.^2^^ 

^71 o^^s\^ 2l-<a5J -^11^ cflolEl-l-al. 'S-71 34^^ iiia^l-^ as.-!-^ ;(|12 3^<a^ ^3.^^^ aH# ^^01 
^a^-i-^sl-fe ;«fl53il-^ 3!i., 

ofl>H t-^^ ^o]^^^ ^7l iH^-i-^ aE.l-'f' ;H12 §Sfl «l-fe ^]6^^^, 

^71 ;<il63!|-586flAi ><SAj4g ^ ^elofl ^^s>fe ^ly^q-^^^q-, 

^•S ^^«ll-f' s]3.tf\ ^^«11- 7Hfe c-il«>lEll:* ^7] ^3^^ cl-^ -f-Al 

Al>i^3l A-lU. ^^S. ;g^B:>£S. ;«)l83!l-:g6.s. ol^ol:^^ 0.3. 

^126^011 5a<H>-i, 

^^7] i^<a§! ia^l-^ 7)1^^ >a-7l =213^1-^ S.B. 7^^S^ ^<^t}7\] ^^^^^^ ^^^^ Sffe "S"^. 

^^«d-28. 
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^V7l ^o^^ ia^^^ a^7> 4711S. ^^^^ 47I1S1 ^a^^^ ^Jl^Hl 90- 
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